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John Hendley Barnhart was born in Brooklyn, New York, on 4 October 
1871, to John Wesley and Ellen Frances Barnhart. His life came to an 
end on 11 November 1949, in Southampton, New York. 

His entrance into a career followed a pattern more familiar in the 
earlier part of the century—through medicine to botany. His early edu- 
cation was in private schools and under tutors; he passed his college en- 
trance examinations at the age of 16. In 1892 he received the degree of 
A.B. from Wesleyan University, with special honors in biology; this was 
followed by the A.M. in the next year. In 1896, having studied in the 
College of Physicians and Surgeons, he was granted the degree of M.D. by 
Columbia University. He never practised medicine, however. Sufficient 
private means enabled him to follow his own bent, which soon became evi- 
dent as botany and particularly botanical literature. As early as 1891 he 
was elected a member of the Torrey Botanical Club. Even before he had 
finished his medical studies articles were appearing from his hand in the 
Bulletin of the Torrey Botanical Club, the first a one-page mote, the second 
the astonishing paper of 1895 on ‘‘Family nomenclature.’’ This paper 
manifested an already extraordinary acquaintance with botanical literature. 
In it, besides collecting hundreds of names given to families, he proposed 
rules for selecting the correct ones; it is unfortunate that these rules seem 
never to have been seriously considered by others, for our family nomen- 
clature is still a vexatious problem. Later in the same year another paper 
appeared, ‘‘On the two editions of Emory’s Report, 1848.’’ Plant nomen- 
clature and botanical bibliography : these emerge as the dominant interests 
of the young medical student. 

In 1897 he was in Jessamine, Florida, and there, on May 5, married 
Emma Gertrude Platt, of Southampton, New York. Dr. and Mrs. Barn- 
hart built a winter home in Jessamine. Later they returned to Tarrytown, 
New York. Here they lived until 1914, when they moved to the Bronx. 

Marriage did not interrupt Barnhart’s botanical career. He brought 
back with him from Florida an extensive collection of plant specimens (now 
preserved in the Britton Herbarium of the New York Botanical Garden) ; 
and at about this time he spent some months studying botany with Dr. 
Dunean Starr Johnson at Johns Hopkins University in Baltimore. He was 


The portrait of Doctor Barnhart is published with the assistance of the Lucien M. 
Underwood Memorial Fund. 
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enrolled as a member of the infant New York Botanical Garden in 1898, as 
a life member in 1899. The doors of the present Museum Building of the 
Garden were opened during 1901, and soon thereafter Barnhart must have 
become a frequent visitor to the library under the central dome (where the 
botanical part of the library of Columbia University was deposited), and 
well known to the first Director and other members of the staff. In 1903 
he was appointed Editorial Assistant, at first for only part of his time. 
Presumably his duties were concerned with the Bulletin, the Memoirs, and 
the Journal, all of which were being published by the Garden at that time. 
At the same time (1903-1907) he was Editor of the Torrey Botanical Club. 
To the business of editing he brought a fine logic, a methodical mind, and 
an immense capacity for precision in detail. Editing implied also in his 
mind (as it usually does not now) attention to organization of material 
and to English style, as well as to the preparation of manuscript for the 
printer. His appreciation of good writing is reflected in his own; and 
his ability to detect printers’ errors became almost proverbial. 

Early in 1905 North American Flora began to appear. The editorial 
work, according to an announcement on the cover, was in the hands of 
Nathaniel Lord Britton and Lucien Mareus Underwood. Barnhart, how- 
ever, wrote in 1924 that ‘‘ All the manuscript-revision, proof-reading, biblio- 
graphic correction, and other endless editorial detail has been from the be- 
ginning delegated to the writer.’’ His name first appears on the Editorial 
Committee in 1908; but it is clear that ‘‘from the beginning’’ in 1905 until 
his retirement in 1942 the responsibility for this great work was largely his. 
Others, of course, shared in the work; but his editorial experience was 
greater than theirs; and his great knowledge of botanical literature and of 
nomenclature made it inevitable that he should care for citation, synonymy 
and all such detail. Taxonomists may differ on the treatment of the vari- 
ous groups in the Flora; but in consistency of style and in bibliographic 
accuracy the work is a monument to its principal editor. 

The manner of citation of literature in the Flora is based on the ‘‘ Madi- 
of 1893, the only rules for citation yet compiled for the use of 
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son Rules’ 
botanists generally. In Barnhart’s careful hands a style of taxonomic 
citation was developed which has been widely used and has proved its use- 
fulness. The same style was used (and still is) in the ‘‘Index to American 
Botanical Literature,’’ which has appeared for many years in every issue 
of the Bulletin of the Torrey Botanical Club. 

In 1900 Barnhart had become a member of the Botanical Club of the 


American Association for the Advancement of Science. In 1902 he was 


appointed to its Commission on Nomenclature, formed to draw up rules of 
nomenclature for plants. At that time hundreds of new species were being 
added to the American flora, and hundreds more were being renamed; the 
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Decandollean rules of 1867 seemed insufficient for all the problems that 
arose in this taxonomic resurgence. The result of the deliberations of the 
Committee was the well known code published in the Bulletin in 1904. 
Barnhart was one of the delegates to the International Botanical Congress 
held in Vienna in 1905, representing the New York Botanical Garden as 
well as the Torrey Botanical Club. At this Congress the American pro- 
posals were given scant attention. As is well known, they were neverthe- 
less republished in the Bulletin in 1907,-with some changes, as the ‘‘ Amer- 
ican Code of Botanical Nomenclature,’’ and influenced American taxono- 
mists strongly from then until 1930. During all this time Barnhart was an 
active champion of the American code, defending it with his inevitable 
logic and clarity; several of its principal provisions, notably the type 
method, are now, of course, incorporated into the current International 
Rules of Botanical Nomenclature. 

In October 1907 Barnhart was appointed Librarian of the Garden 
as he himself later said, a ‘‘stop-gap’’ appointment. Anna Murray Vail, 
the first librarian, retired in that year. Besides making extensive taxo- 
nomie studies (she was a student of Britton’s), Miss Vail had worked 
faithfully in building up the new library. When she left it contained 
about 20,500 bound volumes, besides thousands of pamphlets in temporary 
covers ; all catalogued on about 25,000 cards. In his first report Barnhart 
said that the condition of the library reflected credit on his predecessor ; 
but noted that the cataloguing of the older accessions was inadequate, be- 
ing mostly by author only. ‘‘ As long as there is no increase of the Library 
staff (he wrote), this unfortunate condition must continue.’’ During the 
five years of his incumbency, the library increased steadily to about 24,000 
bound volumes. In the same period Barnhart’s extensive personal library 
was deposited at the Garden (special stacks being erected in ‘‘extension 1”’ 
of the library, now generally known as the ‘‘Barnhart Room’’), and was 
‘available for reference.’’ It was later purchased by the Garden, in 1918, 
1921, and 1926; it amounted to over 1900 items and included many rarities. 

From May to July 1910 Barnhart, accompanied by Mrs. Barnhart, was 
in Europe, his principal mission to purchase books for the library. On this 
trip 964 books and 1138 pamphlets were acquired. (Barnhart, however, 
in an attempt to measure the completeness of the holdings in the older lit- 
erature, noted that the library contained only about half the items listed in 
Pritzel’s Thesaurus.) While he hunted for books he visited the principal 
herbaria of Europe, in Munich, Berlin, Paris, London, and Kew, and 
studied the small family of flowering plants which he had made his spe- 
cialty, the Lentibulariaceae. He also attended the International Botanical 
Congress held at Brussels, as a delegate of the Garden. 

In January 1913 Barnhart was made Bibliographer of the Garden, under 
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which title he was known to hundreds of botanists for the ensuing thirty 
years. His principal responsibility was still North American Flora, as the 
excerpt quoted above from his Annual Reports makes clear. During the 
nineteen-twenties several parts appeared each year, and the amount of edi- 
torial and bibliographic work entailed can scarcely be appreciated by one 
who has not done it. During the entire period he had assistance only now 
and then for a few months. 

It was principally during his term as Bibliographer that Barnhart 
built up his famous biographical index of botanists, which now occupies 
some 20,000 cards in the library of the Garden. He had always been in- 
terested in genealogy; the biographies of botanists are of particular in- 
terest to taxonomists, always concerned with dates; the usefulness of pre- 
cise research and accumulation of data in this field is obvious. The scarcity 
of errors in this huge compendium is always matter for wonder. 

Barnhart is best characterized as a collector. I have no record of 
what he collected as a boy, but he undoubtedly had the common juvenile 
preoccupations. His collection of botanical specimens dates from his stu- 
dent years and from his visit to Florida, and his collection of books and 
periodicals evidently began at about the same time. He collected genealog- 
ical records, and he collected postage stamps, and in each of these attained 
the proficiency and the expert knowledge of a specialist. Late in life he 
was collecting the names of Japanese botanists, laboriously copying the 
original characters and their transcriptions into English (he knew no 
Japanese). 

In 1926 he attended the International Botanical Congress at Ithaca, 
New York; and in 1930 that at Cambridge, England; he was a delegate of 
the Garden and a member of the Executive Committee of Nomenclature. 

His later years at the Garden were uneventful—quiet years spent in the 
pursuit and application of bibliographical knowledge. His vast knowledge 
and phenomenal memory are well known to the many students and visitors 
who went to him for help. If you needed anything from the middle name 
of a deceased botanist to a Greek stem for the compounding of a name for 
a new genus, you went to Barnhart; and you were rarely disappointed. He 
helped with the manufacture of Latin diagnoses, with the deciphering of 
obscure passages in various languages, with the dating of old books for 
questions of priority, with the application of rules of nomenclature in diffi- 
cult cases, with the location of exsiceati, with all the thousand details in- 
volved in the routine of taxonomy. His vast botanical correspondence also 
was filled with similar matter. 


All this information was dispensed with never flagging enthusiasm. 
Your problem became his problem, and if he had no answer at the moment 
he would do his best to find one. The zest with which he would pursue the 
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given name of an obscure botanist perhaps exceeded the immediate needs 
of taxonomy and represented a pure thirst for knowledge. But there was 
usually a twinkle in his eye, and humor was to be found in almost any 
situation. 

With his interest in botanists (as distinct from botany) and in his fel- 
low beings generally, it was inevitable that he should be a ‘‘joiner’’ of so- 
cieties. I append a list of his memberships so far as I can discover them. 
He was closely associated with the Torrey Botanical Club for nearly sixty 
years. Besides the term as editor already mentioned, he was vice-president 
for twenty years (1908-1926, 1932; the Club apparently did not think it 
necessary then to change officers every year), and president in 1937; he 
became a life member in 1934, having previously been a sustaining member ; 
and was at various times the Club’s delegate to the New York Academy of 
Sciences and to the American Association for the Advancement of Science. 

He is constantly missed by his colleagues as a living source of informa- 
tion on all manner of subjects; he will long be missed also for his generous 
human sympathies and unfailing kindness. 


Besides the Torrey Botanical Club and the New York Botanical Garden, 
Barnhart was a member of The Academy of Natural Sciences of Philadel- 
phia; of the American Association for the Advancement of Science (from 
June 1900; Fellow in 1903, Life Member from 1911) ; of the Botanical Club 
of the same (from 1900; Secretary and Treasurer in 1904) ; of the Amer- 
ican Museum of Natural History (Life Member) ; of the American Society 
of Naturalists ; the Botanical Society of America; the Connecticut Botanical 
Society ; the Biological Society of Washington; the Historical Society of 
New York (Life Member) ; the New York Academy of Sciences; the New 
York Genealogical and Biographical Society (Life Member) ; the New York 
State Historical Association (Life Member); the Philadelphia Botanical 
Club; and the Vermont Botanical Club. 

He is commemorated in Barnhartia Gleason, a genus of Polygalaceae ; 
and in Euphorbia barnhartii Croizat. 


Published Work of John Hendley Barnhart’ 

Ulmaria Ulmaria (L.). Bull. Torrey Club 21; 491. 24 N 1894. 

Family nomenclature. Bull. Torrey Club 22: 1-24. 15 Ja 1895. Also as a separate (Contr. 
Columbia Coll. no. 67). 

[Occurrence of Azalea lutea near Tarrytown, N. Y., and of Alliaria Alliaria at Hastings, 
N. Y.] Bull. Torrey Club 22: 282. 25 Je 1895. 

On the two editions of Emory’s Report, 1848. Bull. Torrey Club 22: 394, 395. 30 S 1895. 

The nomenclature question: concerning homonyms. Bot. Gaz. 20: 510, 511. 17 N 1895. 

Nomenclatural notes. Bull. Torrey Club 24: 409-411. 29 Au 1897. 

A new species of Utricularia. Bull. Torrey Club 25: 515, 516. 10 S 1898. 

Nomenclatural notes.—II. Bull. Torrey Club 26: 376-380. 18 Jl 1899. 


*For the compilation of this bibliography the author of this sketch can claim no 
credit. Characteristically Barnhart listed his own works as they appeared, in one of his 
many card catalogues. As it appears here it is really a posthumous publication. 
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Heteromorphism in Helianthemum. Bull. Torrey Club 27: 589-592. 14 N 1900. 

Basilima, Schizonotus, Sorbaria. Bot. Gaz. 32: 440-442. 26 D 1901. Also as a separate, 
the matter re-arranged on the pages, the two pages of the separate being 
numbered 441 and 442. 

Dates of Elliott’s Sketch. Bull. Torrey Club 28: 680-688. 30 D 1901. 

(With Dunean Starr Johnson.) List of biological serials in the libraries of Baltimore, 
1901. 1-41. Baltimore, [Ja] 1902. 

Dates of the ‘‘Nova Genera’’ of Humboldt, Bonpland and Kunth. Bull. Torrey Club 
29: 585-598. 31 O 1902. 

(With John Kunkel! Small.) Helianthemum. In: Small, John Kunkel. Flora of the south- 
eastern United States. 796, 797. [22 Jl] 1903. Reprinted without change in the 

_ second edition. [23 Ap] 1913. 

(With John Kunkel Small.) Pinguiculaceae. In: Small, John Kunkel. Flora of the south- 
eastern United States. 1089-1092. [22 J1] 1903. Reprinted without change in the 
second edition. [23 Ap] 1913. 

Duplicate binomials. Torreya 3: 142, 143. 26 8 1903. 

| Review of] Lexicon generum phanerogamarum. Torreya 4: 42-44. 12 Mr 1904. 

Bibliographical notes. XX XIII.—Dates of the ‘‘ Nova Genera’’ of Humboldt, Bonpland, 
aril Kunth. Jour. Bot. 42: 153-156. My 1904. (Reprinted from Bull. Torrey 
Club 29: 585-587, 597, 598.) 

The nomenclature of Hezalectris and Aplectrum. Torreya 4: 119-121. 27 Au 1904. 

The date of Pursh’s flora. Torreya 4: 132-136. 30 S 1904. 

[Review of] Keller and Brown’s Flora of Philadelphia. Torreya 6: 37, 38. 19 F 1906. 

Chloronyms. Torreya 6: 85-88. 23 My 1906. 


The dating of botanical publications. Torreya 6: 97. 23 My 1906. [Abstract.] 

The local floras of Vermont. Bull. Vt. Bot. Club 2: 11-16. Ap 1907. 

The dates of Rafinesque’s New Flora and Flora Telluriana. Torreya 7: 177-182. ‘ 
1907. 


Report of the Librarian [for 1907]. Bull. N. Y. Bot. Gard. 6: 51-73. 24 F 1908. 

A new Utricularia from Long Island. Bull. Torrey Club 34: 579-582. pl. 34. 27 F 1908. 

The published work of Lucien Marcus Underwood. Bull. Torrey Club 35: 17-38. 29 F 
1908. Also in a separate, with a cover, of pages 1-43, entitled on cover: Me- 
morials of Lucien Mareus Underwood. 

Report of the Librarian [for 1908]. Bull. N. Y. Bot. Gard. 6: 164-186. 23 Mr 1909. 

Some American botanists of former days. Jour. N. Y. Bot. Gard. 10: 177-190. pl. 63, 64. 
Au 1909. 

Some American botanists of former days. Torreya 9: 241-257. 31 D 1909. illust. (Re- 
printed with slight alterations from Jour. N. Y. Bot. Gard. 10: 177-190.) 

Report of the Librarian [for 1909]. Bull. N. Y. Bot. Gard. 7: 203-226. 17 Mr 1910. 

Koeberliniaceae. N. Am. Flora 25: 101, 102. 3 Je 1910. 

Report of the Librarian [for 1910]. Bull. N. Y. Bot. Gard. 7: 324-347. 16 Mr 1911. 

B. D. Greene. In: Lloyd, Curtis Gates. Mycological notes. (No. 37.) 498. Ap 1911. 

Report of the Librarian [for 1911]. Bull. N. Y. Bot. Gard. 8: 45. 14 Mr 1912. 

Honorary members of the Torrey Club. Torreya 12: 90, 91. 17 Ap 1912. 

Jaequin’s Selectarum stirpium historia iconibus pictis. Jour. N. Y. Bot. Gard. 13: 99, 
100. Jl 1912. 

Catalogue of the Cox collection of Darwiniana. Jour. N. Y. Bot. Gard. 14: 2-29. ‘‘Ja’’ 
[F] 1913. 

Report of the Librarian [for 1912]. Bull. N. Y. Bot. Gard. 8: 212, 213. 18 Mr 1913. 

Pinguiculaceae. In: Small, John Kunkel. Flora of the Florida keys. 134. [11 Au] 1913. 
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Lentibulariaceae. In: Britton, Nathaniel Lord, and Brown, Addison. An illustrated 
flora of the northern United States, Canada, and the British possessions. 
Second edition. 3: 225-232. f. 3858-3875. [7 Je] 1913. 

Pinguiculaceae. In: Small, John Kunkel. Flora of the Florida Keys. 134. [11 Au] 1913. 

Pinguiculaceae. In: Small, John Kunkel, and Carter, Joel Jackson. Flora of Lancaster 
County. 265. [3 S] 1913. 

Otto Kuntze. Bull. Charleston Mus. 9: 65-68. D 1913. 

Report of the Bibliographer [for 1913]. Bull. N. Y. Bot. Gard. 8: 290, 291. 4 Ap 1914. 

[Notes.] In: Kelly, Howard Atwood. Some American medical botanists. 53, 113, 141, 149, 
151, 154-156, 193. Ap 1914. 

List of local floras of the Torrey Club range. Mem. N. Y. Bot. Gard. 5: 38-45. 30 Ja 1915. 

Report of the Bibliographer [for 1914]. Bull. N. Y. Bot. Gard. 9: 44, 45. 31 Mr 1915. 

Carnivorous plants. Torreya 15: 58. 15 Ap 1915. [Abstract.] 

Report of the Bibliographer [for 1915]. Bull. N. Y. Bot. Gard. 9: 132, 133. 20 Mr 1916. 

Segregation of genera in Lentibulariaceae. Mem. N. Y. Bot. Gard. 6: 39-64. f. 1-25. 
**31 Au’’ [8 S] 1916. 

Bibliography: volume 9. N. Am. Flora 9: 427-459. 10 O 1916. 

Report of the Bibliographer [for 1916]. Bull. N. Y. Bot. Gard. 9: 339, 340. 10 Ap 1917. 

John Eatton LeConte. Am. Midl. Nat. 5: 135-138. 5 O 1917. Also as a separate, repaged 
(1-4), without printed indication of source. 

The first hundred years of the New York Academy of Sciences. Scientifie Monthly 5: 
463-475. illust. N 1917. 

Philippe de Vilmorin. Jour. Hort. Soc. N. Y. 2: 231-234. N 1917. 

[Biographical notes on the botanists of Charleston, S. C.] Jour. N. Y. Bot. Gard. 18: 
239-243. 18 D 1917. (A series of footnotes in: Small, John Kunkel. Cactus 
hunting on the coast of South Carolina. Jour. N. Y. Bot. Gard. 18: 237-246. 
pl. 207.) 

Abbreviations of the names of authors. In: Rydberg, Per Axel. Flora of the Rocky 
Mountains and adjacent plains. 1070-1077. [D] 1917. Also in ed. 2. [D] 1922. 

Report of the Bibliographer [for 1917]. Bull. N. Y. Bot. Gard. 9: 451. 30 Ap 1918. 

Authorities cited in the work. In: Small, John Kunkel. Ferns of tropical Florida. 71, 72. 
[28 My] 1918. 

Historical sketch of the Torrey Botanical Club. Mem. Torrey Club 17: 12-21. 10 Je 1918. 

Authorities cited in the work. In: Small, John Kunkel. Ferns of Royal Palm Hammock. 
32. [1 N] 1918. 

Report of the Bibliographer [for 1918]. Bull. N. Y. Bot. Gard. 10: 43, 44. 12 My 1919. 

Brackenridge and his book on ferns. Jour. N. Y. Bot. Gard. 20: 117-124. [25] Je 1919. 

Some fictitious botanists. Jour. N. Y. Bot. Gard. 20: 171-181. ‘‘S’’ [7 O] 1919. 

[Biographical notes.] Jour. N. Y. Bot. Gard. 20: 198, 202. O [8 N] 1919. (A series of 
footnotes in: Small, John Kunkel. Coastwise dunes and lagoons. Jour. N. Y. 
Bot. Gard. 20: 191-207. pl. 236-238.) 

[Biographical notes.] In: Small, John Kunkel. Cape Sable region of Florida. 7, 8. 
[24 D] 1919. 

[Biographical notes.] Jour. N. Y. Bot. Gard. 21: 30-36..‘‘F’’ [9 Ap] 1920. (A series 
of footnotes in: Small, John Kunkel. Of grottoes and ancient dunes. Jour. N. Y. 
Bot. Gard. 21: 25-38. pl. 241, 242.) 

Some sidelights on the so-called ‘‘International Rules of Nomencelature.’’ Jour. N. Y. 
Bot. Gard. 21: 41, 42. ‘‘F’’ [9 Ap] 1920. [Abstract.] 

Joseph Charles Arthur. In: Lloyd, Curtis Gates. Mycological notes. (no. 62.) 904-906. 
‘<Ja’’? [? 1 Je] 1920. 
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Report of the Bibliographer [for 1919]. Bull. N. Y. Bot. Gard. 10: 265, 266. 30 Je 1920. 

Lentibulariaceae. In: Britton, Nathaniel Lord, and Millspaugh, Charles Frederick. The 
Bahama flora. 393-395. ‘‘26’’ [30] Je 1920. 

(With Nathaniel Lord Britton and Charles Frederick Millspaugh.) Bibliography. In: 
Britton, Nathaniel Lord, and Millspaugh, Charles Frederick. The Bahama flora. 
656-662. ‘*26’’ [30] Je 1920. 

Jeffersonia diphylla, Twin-leaf. Addisonia 5: 31, 32. pl. 176. ‘30 Je’’ [31 Jl] 1920. 

| Biographies of American medical botanists.] In: Kelly, Howard Atwood, and Burrage, 
Walter Lincoln. American medical biographies. 20, 21, 141, 142, 206, 207, 436, 
558, 559, 649, 650, 669, 670, 1019, 1177, 1178. [S] 1920. 

Allen, Timothy Field. 20, 21. Horsfield, Thomas. 558, 559. 
Brickell, John. 141, 142. Kellogg, Albert. 649, 650. 
Brickell, John. 142. Krieskern, Peter D. 669, 670. 
Chapman, Alvan Wentworth. 206, 207. Sartwell, Henry Parker, 1019. 
Gibbons, William Peters. 436. Vasey, George. 1177, 1178. 

Lentibulariaceae. Mem. Torrey Club 16: 110, 111. 13 S 1920. (In: Britton, Nathaniel 
Lord. Descriptions of Cuban plants new to science. Mem. Torrey Club 16: 57- 
118. 13 S 1920.) 

| Biographical notes.] Jour. N. Y. Bot. Gard. 21: 161-176. ‘‘S’’ [13 O] 1920. (A series 
of footnotes in: Small, John Kunkel. In quest of lost cacti. Jour. N. Y. Bot. 
Gard. 21: 161-178. pl. 251, 252.) 

The so-called generic names of Ehrhart’s Phytophylacium. Rhodora 22: 180-182. 14 Ja 
1921. 

[Letter of criticism.] (Forming the basis of: Totten, John Reynolds. Titus family 
notes.) N. Y. Geneal. Biogr. Ree. 52: 32-36. [29] Ja 1921. 

Aetopteron as a generic name. Am. Fern Jour. 10: 111, 112. 7 F 1921. 

| Biographical notes.] Jour. N. Y. Bot. Gard. 22: 2, 10, 11. ‘‘Ja’’ [12 F] 1921. (Two 
footnotes in: Kimball, Winifred. Reminiscences of Alvan Wentworth Chapman. 
Jour. N. Y. Bot. Gard. 22: 1-11.) 

[ Biographical note: Alvan Wentworth Chapman.] Jour. N. Y. Bot. Gard. 22: 34. ‘‘F’’ 
[12 Mr] 1921. (A footnote in: Small, John Kunkel. Old trails and new dis- 
coveries. Jour. N. Y. Bot. Gard. 22: 25-40. pl. 253, 254.) 

| Biographical note: John Loomis Blodgett.] Jour. N. Y. Bot. Gard. 22: 51. ‘‘Mr’’ 
[14 Ap] 1921. (A footnote in: Small, John Kunkel. Old trails and new dis- 
coveries [Continued]. Jour. N. Y. Bot. Gard. 22: 49-64. pl. 255, 256.) 

[Source of the Surinam plants of Schweinitz.] Mem. Torrey Club 16: 250. 16 J] 1921. 
(Footnote in: The correspondence of Schweinitz and Torrey. Mem. Torrey Club 
16: 119-300. pl. 6, 7.) 

Biographical notices of persons mentioned in the Schweinitz-Torrey correspondence. 
Mem. Torrey Club 16: 290-300. 16 J1 1921. 

Report of the Bibliographer [for 1920]. Bull. N. Y. Bot. Gard. 10: 353, 354. 10 S 1921. 

{Biographical notes.] Jour. N. Y. Bot. Gard. 22: 124-127, 130-132. ‘‘J1’’ [24 S] 1921. 
(A series of fogtnotes in: Small, John Kunkel. Seminole bread—the Conti. 
Jour. N. Y. Bot. Gard. 22: 121-137. pl. 258, 259.) 

[ Biographical note: Henry Perrine.] Jour. N. Y. Bot. Gard. 22: 216, 217. ‘‘N—D 1921”’’ 
[10 Mr 1922]. (A footnote in: Small, John Kunkel. Historic trails, by land and 
by water. Jour. N. Y. Bot. Gard. 22: 193-222. pl. 263-266.) 

| Biographical notes.] Jour. N. Y. Bot. Gard. 23: 33-35, 39, 40. ‘‘Mr’’ [19 My] 1922. 
(A series of footnotes in: Small, John Kunkel. The bucaneer-palm. Jour. N. Y. 
Bot. Gard. 23: 33-43. pl. 269, 270.) 
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Report of the Bibliographer [for 1921]. Bull. N. Y. Bot. Gard. 12: 38, 39. 6 J] 1922. 

[Biographical notes.] Jour. N. Y. Bot. Gard. 23: 62, 63, 65, 66. ‘‘My-Je’’ [25 Jl] 1922. 
(Several footnotes in: Small, John Kunkel. The saweabbage palm. Jour. N. Y. 
Bot. Gard. 23: 61-70. pl. 271-273.) 

Plant nomenclature. Jour. Bot. 60: 256-263. S 1922. 

[Biographical note: Henry Curtis Beardslee.] Jour. N. Y. Bot. Gard. 23: 128, 129. 
**$’? [21 O] 1922. (A footnote in: Small, John Kunkel. The botanical foun- 
tain of youth. Jour. N. Y. Bot. Gard. 23: 117-133. pl. 275, 276.) 

[Biographical notes.] Jour. N. Y. Bot. Gard. 23: 162-167. ‘‘N’’ [15 D] 1922. (A series 
of footnotes in: Small, John Kunkel. The blue-stem. Jour. N. Y. Bot. Gard. 23: 
161-168. pl. 280.) 

[Biographical notes.] Jour. N. Y. Bot. Gard. 24: 5-7, 21. ‘‘Ja’’ [17 F] 1923. (A series 
of footnotes in: Small, John Kunkel. Land of the question mark. Jour. N. Y. 
Bot. Gard. 24: 1-23.) 

[Biographical note: William Bartram.] Jour. N. Y. Bot. Gard. 24: 27. [19] F 1923. 
(A footnote in: Small, John Kunkel. Land of the question mark. [Continued. ] 
Jour. N. Y. Bot. Gard. 24: 25-43.) 

[Biographical note: William Baldwin.] Jour. N. Y. Bot. Gard. 24: 65, 66. [21] Mr 1923. 
(A footnote in: Small, John Kunkel. Land of the question mark. [Coneluded. ]} 
Jour. N. Y. Bot. Gard. 24: 62-70.) 

Report of the Bibliographer [for 1922]. Bull. N. Y. Bot. Gard. 12: 137, 138. 7 Je 1923. 

[Biographical notes.] Jour. N. Y. Bot. Gard. 24: 108, 109, 111-113. ‘‘Je’’ [18 Jl] 1923. 
(A series of footnotes in: Small, John Kunkel. The needle palm. Jour. N. Y. 
Bot. Gard. 24: 105-114.) 

[Review of] An illustrated flora of the Pacific States. Torreya 23: 69-71. [18] Au 1923. 

[Biographical notes.] Jour. N. Y. Bot. Gard. 24: 145, 147, 148, 151-155. [31] Au 1923. 
(A series of footnotes in: Small, John Kunkel. The cabbage-tree—Sabal 
Palmetio. Jour. N. Y. Bot. Gard. 24: 145-158.) 

[Biographical notes.] Jour. N. Y. Bot. Gard. 24: 223, 224. ‘*O’’ [10 N] 1923. (Two 
footnotes in: Small, John Kunkel. Green deserts and dead gardens. Jour. N. Y. 
Bot. Gard. 24: 193-247.) 

Report of the Bibliographer [for 1923]. Bull. N. Y. Bot. Gard. 12: 209, 210. 28 My 1924. 

| Biographical notes.] Jour. N. Y. Bot. Gard. 25: 237-240. [8] S 1924. (A series of foot- 
notes in: Small, John Kunkel. The silver-palm—Coccothrinax argentea. Jour. 
N. Y. Bot. Gard. 25: 237-242. pl. 296, 297.) 

[Edward Blanchard Chamberlain.] Jour. N. Y. Bot. Gard. 26: 44. ‘‘F’’ [7 Mr] 1925. 
(Anonymous. ) 

[Biographical notes.] Jour. N. Y. Bot. Gard. 26: 49, 51, 52. ‘‘Mr’’ [1 Ap] 1925. 
(A series of footnotes in: Small, John Kunkel. Silk-top thateh—Thrinaz parvi- 
flora. Jour. N. Y. Bot. Gard. 26: 49-54.) 

The history and development of greenhouses. Jour. N. Y. Bot. Gard. 26: 77-80. [25] 
Ap 1925. 

Eugene Pintard Bicknell. Jour. N. Y. Bot. Gard. 26: 88, 89. [| 

The Geneva library purchase.. Jour. N. Y. Bot. Gard. 26: 90, 9 
stract. | 

Eugene Pintard Bicknell (1859-1925). Bull. Torrey Club 52: 119-126. portr. ‘‘Ap’’ [18 
My] 1925. 

European influences in American botany. Jour. N. Y. Bot. Gard. 26: 102-111. [29] My 
1925. 

| Nathaniel Harrington Cowdry.] Jour. N. Y. Bot. Gard. 26: 117. [29] My 1925. 
(Anonymous. ) 


25] Ap 1925. 
1. [25] Ap 1925. [Ab- 
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American botanists of the past. [Abstract.] Jour. N. Y. Bot. Gard. 26: 118, 119. [29] 
My 1925. (This abstract, published anonymously, was written by Julia Clemen- 
tine Brodbeck, from Barnhart’s notes.) 

Sherwoodia galacifolia. Shortia. Addisonia 10: 15, 16. pl. 328. 29 Je 1925. 

| Biographical notes.] Jour. N. Y. Bot. Gard. 26: 147, 149. [25] J] 1925. (A series of 
footnotes in: Small, John Kunkel. The secrub-palmetto—Sabal Etonia. Jour. 
N. Y. Bot. Gard. 26: 145-151.) 

Report of the Bibliographer [for 1924]. Bull. N. Y. Bot. Gard. 13: 31, 32. 30 J1 1925. 

| Review of] Bibliography of American natural history. Torreya 25: 83-85. 19 Au 1925. 

[Biographical note: Dennis Cooley.] Bryologist 28: 72. 30 D 1925. (A footnote in: 
Britton, Elizabeth Gertrude. Orthotrichum stellatum Brid. Bryologist 28: 71, 72.) 

[Mary Adam Noble.] Am. Fern Jour. 15: 128, 129. 15 Ja 1926. 

Carnivorous plants. Jour. N. Y. Bot. Gard. 27: 13, 14. [21] Ja 1926. 

Report of the Bibliographer [for 1925]. Bull. N. Y. Bot. Gard. 13: 124. 3 Je 1926. 

Chelone glabra. Turtle-head. Addisonia 11: 5, 6. pl. 355. 30 Je 1926. 

| Biographical notes.] Jour. N. Y. Bot. Gard. 27: 197, 199. [27] S 1926. (A series of 
footnotes in: Small, John Kunkel. The saw-palmetto—Serenoa repens. Jour. 
N. Y. Bot. Gard. 27: 193-202.) 

The botanical congress at Ithaca. Jour. N. Y. Bot. Gard. 27: 207-209. [27] S 1926. 

Brief sketches of some collectors of specimens in the Barton Herbarium. Bartonia 9: 
35-42. ‘‘O’’ [3 N] 1926. 

Report of the Bibliographer [for 1926]. Bull. N. Y. Bot. Gard. 13: 206. 8 Je 1927. 

| Biographical notes.] Jour. N. Y. Bot. Gard. 132-134, 136, 137, 139, 140, 142. [10] 
Je 1927. (A series of footnotes in: Small, John Kunkel. The palmetto-palm— 
Sabal texana. Jour. N. Y. Bot. Gard. 28: 132-143.) 

| Biographical notes.| Jour. N. Y. Bot. Gard. 28: 184. [5] Au 1927. (Two footnotes in: 
Small, John Kunkel. The James palmetto—Sabal Jamesiana. Jour. N. Y. Bot. 
Gard. 28: 181-185.) 

| Biographical notes.] Jour. N. Y. Bot. Gard. 28: 205, 206, 210-212. [9] S 1927. (A series 
of footnotes in: Killip, Ellsworth Paine. Report of the Killip-Smith botanical 
expedition to Colombia, 1926-1927. Jour. N. Y. Bot. Gard. 28: 205-220.) 

| Review of] Index londinensis. Jour. N. Y. Bot. Gard. 28: 268, 269. [10] N 1927. 

| Biographical notes.] Jour. N. Y. Bot. Gard. 29: 2, 4, 6. [28] Ja 1928. (A series of foot- 
notes in: Small, John Kunkel. The royal-palm. Jour. N. Y. Bot. Gard. 29: 1-9.) 

Lewis Henry Lighthipe. Torreya 28: 13, 14. 23 F 1928. 

Report of the Bibliographer [for 1927]. Bull. N. Y. Bot. Gard. 13: 282, 283. 31 My 1928. 

| Biographical notes.] Jour. N. Y. Bot. Gard. 29: 149-151, 153-155. [18] Jl 1928. (A 
series of footnotes in: Small, John Kunkel. Botanical fields, historic and pre- 
historic. Jour. N. Y. Bot. Gard. 29: 149-179.) 

The ascidia of the bladderworts. Jour. N. Y. Bot. Gard. 30: 71, 72. [1] Mr 1929. 
| Abstract. ] 

[Review of] A new work describing the genera of flowering plants. Jour. N. Y. Bot. 
Gard. 30: 124, 125. [14] My 1929. 

Report of the Bibliographer [for 1928]. Bull. N. Y. Bot. Gard. 13: 379. 31 My 1929. 

[Biographical notes.] Jour. N. Y. Bot. Gard. 30: 153-158. [30] Jl 1929. (A series of 
footnotes in: Small, John Kunkel. The coconut-palm. Jour. N. Y. Bot. Gard. 30: 
153-161.) 

| Biographical note: Arthur Carl Victor Schott.] Jour. N. Y. Bot. Gard. 30: 280, 281. 
[14] N 1929. (A footnote in: Small, John Kunkel. Palmetto-with-a-stem— 
Sabal Deringiana. Jour. N. Y. Bot. Gard. 30: 278-284.) 
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Report of the Bibliographer [for 1929]. Bull. N. Y. Bot. Gard. 14: 200. 3 My 1930. 

[Biographical notes.] Jour. N. Y. Bot. Gard. 32: 1, 3, 5. [29] Ja 1931. (Three footnotes 
in: Small, John Kunkel. The brittle-thatech—Thrinax microcarpa. Jour. N. Y. 
Bot. Gard. 32: 1-6.) 

[ Biographical notes.] Jour. N. Y. Bot. Gard. 32: 34, 36-41. ‘‘F’’ [4 Mr] 1931. (A series 
of footnotes in: Small, John Kunkel. The fanleaf-palm—Washingtonia filifera. 
Jour. N. Y. Bot. Gard. 32: 33-43.) 

Pinguicula Jackii. Jack’s butterwort. Addisonia 15: 61, 62. pl. 511. 12 Mr 1931. 

[Biographical notes.] Jour. N. Y. Bot. Gard. 32: 213, 215, 218, 220. [30] S 1931. (A 
series of footnotes in: Small, John Kunkel. The wild pepper-plants of con- 
tinental United States. Jour. N. Y. Bot. Gard. 32: 210-223.) 

Per Axel Rydberg. Jour. N. Y. Bot. Gard. 32: 229-233. pl. 306. [22] O 1931. 

Lentibulariaceae [of the Tyler-Duida Expedition]. Bull. Torrey Club 58: 468, 469. 28 
D 1931. 

Significance of John Bartram’s work to botanical and horticultural knowledge. Bartonia 
12: Suppl. 24-34. 31 D 1931. 

John Bartram’s first interest in botany. Bartonia 12: Suppl. 35-37. 31 D 1931. 

Bartram bibliography. Bartonia 12: Suppl. 51-67. 31 D 1931. 

Authorities cited in the work. In: Small, John Kunkel. Ferns of Florida. 226-228. 
**1931’’ [16 My 1932]. 

Alwin Berger. Jour. N. Y. Bot. Gard. 33: 197. ‘‘S’’ [4 O] 1932. 

Abbreviations of author’s names. In: Rydberg, Per Axel. Flora of the prairies and plains 
of central North America. 904-913. [14 Ap] 1932. Also as a separate, repaged 
(1-10), without printed indication of source. 

Franklinia Alatamaha. Franklinia. Addisonia 18: 13, 14. pl. 583. 8 My 1933. 

The grave of Stephen Elliott. Jour. N. Y. Bot. Gard. 34: 161, 162. [14] Jl 1933. 

Crocanthemum. In: Small, John Kunkel. Manual of the southeastern flora. 878-880. 
[30 N] 1933. 

Pinguiculaceae. In: Small, John Kunkel. Manual of the southeastern flora. 1231-1238. 
[30 N] 1933. 

Pinguicula caerulea. Large violet butterwort. Addisonia 18: 21, 22. pl. 587. 28 D 1933. 

Pinguicula lutea. Large yellow butterwort. Addisonia 18: 23, 24. pl. 588. 28 D 1933. 

(With Joseph Charles Arthur.) Abbreviations of names for authors of rust species. In: 
Arthur, Joseph Charles. Manual of the rusts in United States and Canada. ix- 
xii. [20 Je] 1934. 

(With Joseph Charles Arthur.) Abbreviations of names for authors of host plants, ex- 
clusive of those given in Rydberg’s Flora of the prairies and plains and Ryd- 
berg’s Flora of the Rocky Mountains and adjacent plains. In: Arthur, Joseph 
Charles. Manual of the rusts in United States and Canada. xiii, xiv. [20 Je] 
1934. 

[The Torrey Botanical Club.] Jour. N. Y. Bot. Gard. 35: 198. [12] S 1934. (A foot- 
note in: Small, John Kunkel. Ferns within one hundred miles of New York 
City. Jour. N. Y. Bot. Gard. 35: 197-207.) 

A century-old American herbarium. Jour. N. Y. Bot. Gard. 35: 241-245. [14] N 1934. 
Reprinted: Williams Alumni Review 27: 150-152. [2] F 1935. 

The published work of Elizabeth Gertrude Britton. Bull. Torrey Club 62: 1-17. 3 Ja 1935. 

[Biographical notes.] Jour. N. Y. Bot. Gard. 36: 2-5, 7, 9. [26] Ja 1935. (A series of 
footnotes in: Small, John Kunkel. Chronicle of the cacti of eastern North 
America. Jour. N. Y. Bot. Gard. 36: 1-11.) 

[Biographical notes.] Jour. N. Y. Bot. Gard. 36: 26-28, 31, 32. [13] F 1935. (A series of 
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footnotes in: Small, John Kunkel. Chronicle of the cacti of eastern North 
America. [Continued.] Jour. N. Y. Bot. Gard. 36: 25-36.) 

[Dedicatory page.] Nathaniel Lord Britton. Bull. Torrey Club 62: i. portr. 1 Mr 1935. 

Rydberg, Per Axel. Dictionary of American biography 16: 269, 270. [12 Je] 1935. 

The botanical correspondents of Schweinitz. Bartonia 16: 19-36. 29 J] 1935. 

{Carolus Linnaeus.] Jour. N. Y. Bot. Gard. 36: 180. [15] Au 1935. (A footnote in: 
Small, John Kunkel. Ferns of the southeastern flora. Jour. N. Y. Bot. Gard. 
36: 177-188.) 

| Review of] Chronica botanica. Science 82: 279. 20 S 1935. 

Bibliography of John Kunkel Small. 1-15. [31 O] 1935. 

[The Torrey Botanical Club.] (A footnote in: Small, John Kunkel. Ferns of the 
vicinity of New York. 7, 8. [31 O] 1935.) 

[Carolus Linnaeus.] (A footnote in: Small, John Kunkel. Ferns of the vicinity of 
New York. 14, 15. [31 O] 1935.) 

Taxonomic list, with citations. In: Small, John Kunkel. Ferns of the vicinity of New 
York. 241-255. [31 O] 1935. 

Authorities cited in the work. In: Small, John Kunkel. Ferns of the vicinity of New 
York. 260-264. [31 O] 1935. 

(With Francis Whittier Pennell.) Reference-list of collectors [of the Scrophulariaceae of 
eastern temperate North America]. Acad. Phila. Monogr. 1: 597-624. 27 N 1935. 

Torrey, John. Dictionary of American biography 18: 596-598. [31 Ja] 1936. 

[Review of] A four-language dictionary. Jour. N. Y. Bot. Gard. 37: 222-224. [14] 8 
1936. 

Rafinesque and his friends. Jour. N. Y. Bot. Gard. 37: 247, 248. [14] O 1936. 

On the dates of publication of Palisot de Beauvois’ ‘‘Flore d’Oware et Benin en 
Afrique.’’ Proce. Am. Philos. Soe. 76: 914-920. [D] 1936. 

Clemente Guillen. In: Engler, Heinrich Gustav Adolf, and Prantl, Karl Anton Eugen. 
Die natiirlichen Pflanzenfamilien. Zweite Auflage. 17B: 549. 1936. 

Marshall Avery Howe. Science 85: 91, 92. 22 Ja 1937. 

Bibliography of John Kunkel Small. [ed. 2.] 1-15. 1937. 

Bibliography: volume 11, part. 1 (Oedogoniales). N. Am. Flora 11: 87-97. 24 S 1937. 

(With William Chambers Coker.) Bibliography: volume 2, part 1 (Blastocladiales, 
Monoblepharidales, Saprolegniales). N. Am. Flora 2: 69-76. 26 N 1937. 

John Kunkel Small. Science 87: 129-131. 11 F 1938. 

The passing of Doctor Small. Jour. N. Y. Bot. Gard. 39: 73-79. [20] Ap 1938. 

The plant literature of eastern Asia. [Review of: A bibliography of eastern Asiatic 
botany.] Jour. N. Y. Bot. Gard. 39: 139. [15] Je 1938. 

Taxonomic list, with citations. In: Small, John Kunkel. Ferns of the southeastern states. 
465-486. [4 O] 1938. 

Authorities cited in this work. In: Small, John Kunkel. Ferns of the southeastern states. 
487-492. [4 O] 1938. 

Bibliography [of Nathaniel Lord Britton, 1859-1934]. Nat. Acad. Sci. Biogr. Mem. 
19: 160-202. [8 N] 1938. 

Bibliography [of Marshall Avery Howe, 1867-1936]. Nat. Acad. Sci. Biogr. Mem. 
19: 259-269. [8 N] 1938. 

Authorities cited. In: Broun, Maurice. Index to North American ferns. 170-179. [8 D] 
1938. 

Flower lovers commemorate birth of great naturalist, William Bartram. Subtrop. Gard. 
15; 11, 12. [11] F 1939. 

Autobiographical history. [Review of: Sixty years of botany in Britain.] Jour. N. Y. 

Bot. Gard. 40: 74, 75. [6] Mr 1939. 
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[Review of] A bibliography of eastern Asiatic botany. Science 89: 297. 31 Mr 1939. 

E. B. Southwick. Jour. N. Y. Bot. Gard. 40: 92, 93. [13] Ap 1939. (Anonymous. ) 

Publications of the staff: New York Botanical Garden 1938. Jour. N. Y. Bot. Gard. 40: 
Suppl. 20-23. [16] My 1939. (Anonymous. ) 

Botanic gardens and their history. [Review of: Botanic gardens of the world.] Jour. 
N. Y. Bot. Gard. 40: 217. [20] S 1939. 

Revised host-index to the Ustilaginales. N. Am. Flora 7: 1031-1045. 23 O 1939. 

Publications of the staff: New York Botanical Garden 1939. Jour. N. Y. Bot. Gard. 41: 
Suppl. 18-22. [18] My 1940. (Anonymous. ) 

Bibliography: volume 7, N. Am. Flora 7: 1047-1108. 14 Je 1940. 

Elizabeth Gertrude Knight Britton as a scientist. Jour. N. Y. Bot. Gard. 41: 142, 143. 
[18] Je 1940. 

Collectors of specimens used for illustrations. In: Mackenzie, Kenneth Kent. North 
American Cariceae. 545-547. 3 J1 1940. 

Lentibulariaceae [of Panama]. Ann. Mo. Bot. Gard. 27: 341. 25 S 1940. 

History of the Garden herbarium. Jour. N. Y. Bot. Gard. 42: 20, 21. [22] Ja 1941. 

Publications of the staff: New York Botanical Garden 1940. Jour. N. Y. Bot. Gard. 42: 
Suppl. 26, 28-33. [23] Ap 1941. (Anonymous.) 

Howard James Banker (1866-1940). Mycologia 33: 341-343. portr. 1 Au 1941. 

Amos Eaton. Torreya 41: 199, 200. 19 D 1941. [Review of: Amos Eaton, scientist and 
educator, 1776-1842. ] 

3anckes’s Herbal. [ Review of: An herbal (1525).] Science 95: 72, 73. 16 Ja 1942. 

Herbert McKenzie Denslow. Bull. Torrey Club 69: 479. pl. 2. 2 O 1942. 

(With Cornelia Lee Carey and Harold Charles Bold.) Tracy Elliott Hazen. 1874-1943. 
Bull. Torrey Club 70: 559-562. pl. 5. 16 N 1943. 


Literature cited or consulted. In: Hagelstein, Robert. The Mycetozoa of North America. 
275-289. [My] 1944. 

Dates of the ‘‘ Bryologia europaea.’’ Bryologist 47: 97-108. 28 S 1944. 

Robert S. Williams. Jour. N. Y. Bot. Gard. 46: 146, 147. Je 1945. 
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THE METABOLISM OF SPECIES OF STREPTOMYCES. 
III. THE NITRATE METABOLISM OF 
STREPTOMYCES GRISEUS' 


VINCENT W. COCHRANE 


A review of the literature on actinomycetes demonstrates that in com- 
parative studies (Krainsky 1914, von Plotho 1940, Waksman 1920) it has 
been found that most actinomycetes utilize nitrate nitrogen for growth. Defi- 
nite proof of non-utilization has been offered in the case of Streptomyces 
flavus (Krainsky 1914), an unnamed species (Nickell and Burkholder 1947), 
and S. griseus (Dulaney 1948, Thornberry and Anderson 1948). With re- 
gard to the last-named, however, increases in growth or activity attributable 
to nitrate have been reported by several investigators (Eiser and McFarlane 
1948, Spilsbury 1948, Waksman 1920, Waksman, Bugie and Schatz 1944). 

S. griseus produces only small amounts of organic acids and was studied 
initially for comparison with S. coelicolor, the production of succinic acid 
by which is so great as to interfere with growth in a nitrate medium 
(Cochrane and Conn 1950). The data, however, seem to deserve separate 
treatment, particularly in view of the apparent disagreement in the litera- 
ture. 

Methods. The organism used was Streptomyces griseus (Krainsky) 
Waksman and Henrici, Strain No. 4 of Waksman. The media and type of 
shakers employed are described individually below. 

Glucose was determined by the method of Somogyi (1945), nitrate by 
the phenoldisulfonic acid method (Prince 1945), and nitrite by the method 
of Rider and Mellon (1946). The dry weight was determined by filtration 
of the culture through tared paper and weighing of the dried mycelium. 

Results. Previously cited statements as to the inability of this species 
to grow in a medium having nitrate as the sole nitrogen source are con- 
firmed in a quantitative manner by the data of table 1. Under the conditions 
used, nitrate was neither reduced to nitrite nor utilized for growth. The 
same results were obtained with surface cultures incubated 18 days. 

A different experimental design was devised to discriminate between 
the ability of the organism to initiate growth in a nitrate medium, and its 
ability, once growth has been initiated, to metabolize and utilize nitrate. Re- 

‘This investigation was supported in part by a research grant from the Division 
of Research Grants and Fellowships of the National Institutes of Health, United States 
Public Health Service, and in part by the Denison Research Fund of Wesleyan University. 


The assistance of Miss Isabel Dimmick in some of the experiments is gratefully 
acknowledged. 
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TABLE 1. Growth of 8. griseus in nitrate and asparagine media 


Nitrogen pH 


Source 


Dry 


Weight Nitritec Nitratec 


Initial 





mg. 
None 6.92 0.8 
NaNO.,, 
0.015M»> 7.04 1.1 + 
Asparagine 
0.0075M» 6.86 7.27 55.0 - - 


@ Basal medium: glucose 0.05M, K,HPO, 0.003M, MgSO, 0.001M, CaCO, 3.0 g. per L. 
Rotary shaker (radius 1 em., frequency 192 oscillations per minute), 24-25° C. Period 
of growth 6 days. 

> Total nitrogen 0.210 g. per L. 

© Qualitative test. 


sults from a typical experiment, presented in table 2, reveal that such a 
differentiation is necessary. 


TABLE 2. The utilization of nitrate by preformed mycelium of S. griseus* 








Added NaNO,, ‘ - 
mM./100 ml.» at é : ae 0.00 





Day 6 Day 6 


pH 7.90. 7.30 
Dry weight, mg. 95.0 
Residual glucose, 

mg./100 ml. 134.9 
Residual nitrate, 

mM./100 ml. 0.800 0.730 0.448 0.190 
Nitrate utilized, per 

cent initial 0.0 8.8 44.0 76.2 
Nitrite, mM./100 ml. 0.009 0.058 0.051 0.048 
Nitrite, as per cent 

initial nitrate 1.1 7.2 6.4 6.0 


a Basal medium: glucose 0.05M (900.8 mg. per 100 ml.), asparagine 0.0038M, K,HPO, 
0.003M, MgSO, 0.001M, CaCO, 3.0 g. per L., yeast extract 0.25 g. per L. Initial pH 7.08. 
Reciprocating shaker (stroke 9 em., frequency 96 cycles per minute). 24-25° C. 

b Added 3 days after inoculation. 

Cultures were started in a complete growth medium, but with a subopti- 
mal level of asparagine. After growth was evident. (at 3 days from inocula- 
tion), sterile sodium nitrate was added to give a concentration of 0.015M. 
The changes in pH and in nitrate and nitrite concentrations, and the final 
mycelial growth and sugar utilization served as measures of the influence of 
the added nitrate. 

There is no doubt, from the data of table 2, that a preformed mycelium 
is able to metabolize both nitrate and the resulting nitrite. The disappear- 
ance of nitrate is accompanied, but not nearly accounted for, by the accumu- 
lation of nitrite. Thus, at the end of the experiment, 76 per cent of the 
nitrate had disappeared from the medium and only 6 per cent of it could 
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be accounted for as nitrite. The pH was high enough so that losses of the 
latter by volatilization were not possible. The nitrogen unaccounted for is 
assumed to have been assimilated, since ammonia was not present in signifi- 
cant amounts. 

The growth data of table 2 also indicate that the nitrogen from nitrate 
was assimilated, an increase in mass of approximately 94 per cent being 
attributable to the added nitrate. The rise in pH was consonant with utiliza- 
tion of the anion of NaNQs. 

These data suggest that failure of growth in a nitrate medium is not a 
measure of the enzymatic abilities of the cells, but rather reflects the absence 
either of essential growth factors or of hydrogen donors required for the 
reduction of nitrate. 

A further conclusion is that a small amount of a source of such unknown 
essential compounds should facilitate growth in a medium having nitrate as 
the principal but not the sole source of nitrogen. This conclusion was tested 
in the next experiment reported (table 3), using yeast extract as the supple- 


TABLE 3. The influence of an organic supplement on nitrate utilization 
by 8S. griseusa 





pH 

Nitrogen - re) 3 3B © o> © 

Source? a Ss - ) + S 3 3 2 = 

Sk 3 a ES S ox =s = 

> = fy as fe fe Z, Zz Z. 
g./1 _ mg./ mM / per cent mM / 

— 100 ml. 100 ml. 100 ml. 

None 6.50 6.72 2.8 892.6 0.00 0.000 
NaNO, 6.40 6.61 7.3 880.6 1.49 0.67 0.000 
Asparagine 6.14 7.07 66.0 78.9 0.00 0.000 
None 0.25 6.38 6.87 19.8 92.0 0.00 0.000 
NaNO, 0.25 6.34 7.61 §2.2 49.6 0.64 57.33 0.013 
Asparagine 0.25 6.76 6.71 98.0 44.2 0.00 0.000 


* Basal medium: glucose 0.05M (900.8 mg. per 100 ml.), K,HPO, 0.003M, MgSO, 
0.001M, CaCO, 3.0 g. per L. Reciprocating shaker, 24—25° C. Period of growth 6 days. 

> Total nitrogen 0.210 g. per L. (0.75 mM. asparagine, 1.5 mM. NaNO, per 100 ml.). 
ment. It is evident that by itself nitrate is neither reduced to nitrite nor 
utilized for growth. In the presence of yeast extract, in an amount entirely 
insufficient by itself to supply adequate nitrogen, growth increases of obvi- 
ous significance occurred with the addition of nitrate, and the pH rose as 
expected. Under the conditions used, nitrate was not so satisfactory a source 
of nitrogen as asparagine. The fact that only about 57 per cent of the nitrate 
supplied was utilized suggests either that the medium was unbalanced or 
that growth was merely slower in the nitrate medium, and sufficient time 
was not allowed. The former suggestion is the more likely, since glucose uti- 
lization was virtually complete in the nitrate-yeast extract medium. 
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An attempt was made to replace yeast extract with other materials 
suggested by a perusal of the literature on actinomycetes. The follow- 
ing substances at the concentrations indicated did not replace yeast extract 
in an experiment similar to that of table 3: Difco casamino acids, 28.0 mg 
per L; L-tryptophane, 0.0002M; DL-aspartic acid 0.0004M; and L-proline 
0.0002M. 

After very long periods of culture, e.g. 14 days, some growth is detectable 
in nitrate media, and this may have led earlier workers to assume nitrate 
utilization. However, no nitrite is produced and the same phenomenon oc- 
curs in nitrogen-free media. The support for this slight amount of growth 
presumably comes from contaminants in reagents or in the air of the labora- 
tory. 

Discussion. A comparison of Streptomyces griseus with 8. coelicolor 
in regard to nitrate metabolism discloses two important differences and one 
similarity. The first of the differences, already mentioned, is that the former 
does not form much acid from glucose and hence nitrite toxicity under acid 
conditions does not supervene, as it does in the latter species on a glucose 
medium (Cochrane and Conn 1950). 

The second point of difference is that S. coelicolor can utilize nitrate in 
a glucose-nitrate-salts medium, while S. griseus cannot. However, and this 
is the similarity between the two forms, the growth of S. coelicolor in a 
nitrate medium is accelerated by yeast extract. In the present work it has 
been shown that yeast extract, in amounts too small to supply adequate 
nitrogen, enables S. griseus to grow in a nitrate medium. 

Further, the previously reported data on 8. coelicolor indicate a long 
lag period in a nitrate medium even with yeast extract. It is suggested that 
the two species differ in that S. coelicolor, adaptively or merely at a slow 
rate, can accumulate the necessary factors for growth on nitrate, while S. 
griseus cannot. The simplest hypothesis, unproved at present, is that the 
same factor is lacking in both cases, absolutely in 8. griseus, relatively in 
S. coelicolor. 

The vigorous reduction of nitrate by a preformed mycelium of S. griseus 
suggests that the difficulties of the organism in a nitrate medium are not the 
result of a deficiency in the specific enzyme systems attacking nitrate and 
nitrite but rather spring from a more remote deficiency in a growth factor 
or hydrogen donor supplied by yeast extract. 

The apparent disagreement in the literature as to the utilizability of 
nitrate by S. griseus, cited earlier, can be resolved by the statement that 
this organism is unable to utilize nitrate when it is the sole source of nitro- 
gen. Even small amounts of so far unspecified compounds, however, may 
enable growth to be initiated. Once that barrier is surmounted, nitrate is a 
utilizable, although not a preferred or an optimum, source of nitrogen for 
growth. 
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Streptomyces griseus is unable to grow in a medium containing nitrate 
as the sole source of nitrogen, and glucose as the source of carbon. Under 
these conditions nitrate is neither reduced nor utilized. 

A preformed mycelium, grown in a favorable medium, is able to assimi- 
late nitrate and nitrite for growth. Similarly, addition of a small amount 
of yeast extract to a glucose-nitrate-salts medium enables the organism to 
reduce and utilize nitrate. Yeast extract is not replaced in this function by 
casamino acids, DL-aspartie acid, L-tryptophane, or L-proline. 

Comparison with S. coelicolor suggests that both species need some 
metabolic factor for the utilization of nitrate. S. coelicolor is able in time 
to build up a supply of this postulated factor, while 8S. griseus has an abso- 
lute deficiency and will grow in a nitrate medium only with an exogenous 
supply of the factor. 

DEPARTMENT OF BIOLOGY 
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BRAUN’S “FRAGMENTE” AND THE NOMENCLATURE 
OF THE CHARACEAE—II. NITELLA MUCRONATA 


R. D. Woop 


In a recent (1949) article entitled ‘‘Illegitimate names in Nitella mu- 
cronata (Braun) Miquel,’’ Olsen severely criticized the present writer’s 
(1948) treatment of N. mucronata in his ‘‘A review of the genus Nitella 
(Characeae) of North America.’’ 

The motive of such an article as Olsen’s is apparent when it is noted 
that Wood (1950) presented a counter-opinion to the proposal by Horn af 
Rantzien and Olsen (1949) to select Braun’s Fragmente (1882)* as a new 
starting-point for the nomenclature of the Characeae. Olsen’s article 
(1949) was apparently stimulated by correspondence on the matter of the 
proposal with Horn af Rantzien (Olsen referred the writer to Horn af 
Rantzien). 

The act of amending the 


ae 


International Rules’ is a serious matter. It 
is discouraging to realize that it is entirely possible for an enthusiastic 
worker or group of workers, perfectly sincere in motives but inadequately 
versed in the subject under consideration, to cause a proposal to be adopted 
by a botanical congress. Once adopted, such an alteration of modus operandi 
is made legal and compulsory for all botanists to follow regardless of con- 
sequences. In the nomenclature of the Characeae (Charophyto), in which 
the majority of botanists are not directly interested, sufficient opposition to 
such a change might not be voiced. This may be true of the above-mentioned 
proposal, and the threat of passage of what appears to be an inadequately 
considered amendment promoted the plea by the present writer (1950; ef. 
also Doty, 1950) ‘‘. . . that serious notice of the difficulties which would 
result from adopting the ‘Fragmente’ be given this work prior to [its] 
consideration by the Congress.”’ 

In regard to the difficulties of the taxonomy of the Characeae which 
have accrued through generations of publications of homonyms and syno- 
nyms, and the repeated omissions of reference to the work of earlier writers 
with the resulting dependence on recent authority, there are two usual 
methods for straightening out the confusion. One is the superficially easy- 
appearing way of accepting a new starting-point, and then proceeding to 
correct the difficulties which result from the change. The other is the hard 
1 Concerning this date, ef. Wood (1950, p. 37) and Olsen (1949, p. 269). 

2 Briquet, J., et al. 1935. International Rules of Botanical Nomenclature. (Jena.) 


The copy used by the present writer is the formulation by Camp, W. H., et al. in Brit- 
tonia 6: 1-120 (1947). 
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way of going back into the literature and straightening it out from the be- 
ginning. The Characeae are a sufficiently small group to make the second 
alternative possible. Anything less than such a thorough ‘‘house cleaning’’ 
should not be considered in this case. 

Interpretation of Braun’s treatment of Nitella mucronata. The di- 
vergence of Olsen’s (1949) and Wood’s (1948) interpretations of Braun’s 
text of Nitella mucronata is quite marked, and at once stimulated the pres- 
ent writer to search for the basis of the discrepancies. The major diver- 
gences involve three questions: (1) whether robustior, tenuior, and leio- 
pyrena should be categories under N. mucronata or under subspecies 
virgata, (2) whether the two subspecies Wahlbergiana and virgata are to be 
used, and (3) whether Wood was justified in selecting the rank of variety 
for Braun’s categories designated by Greek letters. Each question will be 
considered in order. 

In regard to the first problem, it should be noted that the text of the 
Fragmente on casual perusal appears to be well compiled, and only after 
eritical study and application do the many inconsistencies and difficulties 
become apparent. A study of the complete text for all other species com- 
pared against the text for N. mucronata will reveal that the treatment for 
this species differs from all others in two major respects: (1) the three 
names—robustior, tenuior, and leiopyrena—with citations are listed under 
No. 28 (for use of numbers, see Braun’s outline below) and treated sepa- 
rately in detail under No. 30; whereas, in the rest of the Fragmente the 
citations accompany the descriptions under the numbered name (species or 
subspecies) to which they belong; (2) No. 29, subspecies Wahlbergiana, and 
No. 30, subspecies virgata, have been assigned Greek letters, a practice 
which was not done in the rest of the Fragmente, and which in this one 
place might well be explained as a typographical error. Once it is recog- 
nized that this treatment is different from the others, and cognizance is 
taken of the ways in which it differs, one can analyze it in accordance with 
the pattern of the rest of the text. First, the Greek letters for the subspecies 
appear to be of no significance and are best ignored. Perhaps it should be 
noted that Braun did not letter names of different categories with Greek 
symbols anywhere else in his text; and it is difficult to believe that he aec- 
tually intended to use a mixed outline in this case. Second, the three Greek- 
lettered names must be interpreted as belonging to the subspecies under 
which these categories are treated in the text. The outline for Braun’s orig- 
inal treatment and the resulting revision are compared below. 

The same rearrangement is further substantiated by other peculiarities in 
Braun’s treatment for this species. It is to be noted that the bibliographic 
references for a robustior, B tenwior, and y leiopyrena are missing in No. 30, 
but appear in No. 28. These should therefore be transferred to No. 30, 
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Braun’s Original ‘ , 
Outline Revised Outline 

28. N. mucronata 28. N. mucronata 

a robustior 29. subsp. Wahlbergiana 

B tenuior 30. subsp. virgata 

y leiopyrena a robustior f. longifurca 
29. § subsp. Wahlbergiana 6B tenuior 
30. ¢ subsp. virgata var. pachygyra 

a robustior f. longifurca y leiopyrena 


6B tenuior 
var. pachygyra 
y leiopyrena 


where they are needed to complete the text. Second, there is no description 
for y leiopyrena under No. 30, and it will be found curiously misplaced 
under No. 28 (note that in both places specimens from Virginia and Sierra 
Madre are listed). This description should be transferred from No. 28 to No. 
30. These changes make the treatment consistent with that used for other 
species. Apparently, Braun’s text should have been more carefully edited. 
It appears, then, that Wood’s (1948) outline seems to have been correct, 
and these two major peculiarities of treatment appear to be the bases of 
Olsen’s less-considered arrangement. 

The second problem is the use of two subspecies by Olsen and one by 
Wood. The use of one by the latter writer is a matter of the geographical 
circumscription of his work. Since this work was restricted to North 
America, and since subsp. Wahlbergiana was (and is) not known to have 
been recorded for North America, it was not included in Wood’s review. 
The same omission was made for all extra-North American subspecies of the 
other species, and the text needs to be interpreted as a review of the local 
Nitella flora of North America as indicated by the title. Wood did (and 
does) recognize the existence of publication of subsp. Wahlbergiana and was 
well acquainted with Migula’s studies on this entity, but he did not feel 
justified in discussing it in his geographically restricted review. 

The third problem involves the use of Greek letters for robustior, 
tenuior, and letopyrena as done by Olsen who followed Braun’s original 
text, or the use of ‘‘variety’’ by Wood. If the objective at this point is to 
quote Braun accurately, then Olsen is correct. If the objective is to or- 
ganize the nomenclature of the Nitellas in a manner sufficiently systematic 
so as to be a basis for monographie study, the case may be different. With 
the second objective in mind, it was felt desirable by the present writer to 
have a definite rank for each name employed. Since Braun’s use of Greek 
letters was noncommital, no definite rank for the three names could be in- 
ferred. Since these names were in a rank between subspecies (virgata) 
and variety (pachygyra), no convenient category is available (cf. listing 
given in Art. 12 of Rules). It was finally decided to employ the mecha- 
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nism of transfers in accordance with Art. 55 of the Rules. A search of the 
literature revealed that all these names had been published by one author 
or another as varieties, and could be construed as transfers from Braun’s 
unnamed rank. The earliest known author who effected each transfer was 
cited. The advantages of this decision were (1) that no new combinations 
or names would need to be published, (2) that it would involve the fewest 
number of changes from Braun’s text, and (3) that Braun’s name still 
appeared in the author citations. This may appear to have been a rather 
arbitrary move, but in the writer’s opinion this has solved a troublesome 
ease with neat efficiency. Future systematie work should be facilitated by 
such clear organization, and future systematic work can ultimately deter- 
mine the rank for each name based upon knowledge of their relationships. 


The problem of illegitimate names. The title and summary of Olsen’s 
paper stated that illegitimate names have been created. The meaning of 
‘*illegitimate’’ names is defined in Art. 2 (cf. also footnote to Art. 45) of 


ee 


the Rules which states that illegitimate names are . names or forms of 
nomenclature contrary to a rule... .’’ The writer is unaware of any rule 
violated by his use of transfers, and thus is not cognizant of any reason for 
considering them illegitimate. Olsen might have been thinking that the 
names were invalid, but this is not a case of invalidity because they are the 
first-published usage of each name in the new rank and are thus in accord- 
ance with Art. 16. This rule states that a‘‘. . . valid name, [is] the earliest 
that is in accordance with the Rules of Nomenclature.’’ There was appar- 
ently no question here of the effective (Art. 36) or valid (Art. 37) publi- 
eation of the names. 


DISCUSSION 


As indicated by the present writer (1950), the lack of systematic treat- 
ment in Braun’s Fragmente renders it unsuitable as a starting-point for 
the nomenclature of the Characeae. The two major peculiarities in Braun’s 
treatment of N. mucronata are sufficiently misleading to cause two workers 
to draw completely different interpretations of the text. This provides a 
fine example of the difficulties which must be anticipated if Braun (1882) 
were to be accepted as the starting-point. 

If the writer’s interpretation of Braun’s text is correct, then Olsen’s 
statements concerning Wood’s interpretation of Migula, Groves and Bul- 


lock-Webster, and Zaneveld are to be correspondingly revised. Also, Olsen’s 
statements about the distribution of subsp. virgata, sensu Braun, in North 
America would be subject to correction. 

The majority of the other criticisms of Wood’s review by Olsen can 
probably be attributed to difficulties in reading which arise from differences 
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in style of writing and editorial practices in the different countries. It 
should, of course, be admitted that, although his Review seemed clear to the 
present author at the time it was written and it still seems reasonable, it 
does represent a concentration of a great deal of information; and that, as 
such, it does require considered study. Certainly Braun’s Fragmente also 
requires considered study. One case in point is that mentioned by Olsen 
concerning Fig. 3-B, Plate 1, which might appear to be labeled leiopyrena, 
but the consistent use of semicolons in the legend for plates sets off the 
name of this figure in such a way that it is actually correctly labeled pachy- 
gyra. 

The writer wishes to express his appreciation to Olsen for pointing out 
sufficient evidence to establish the priority of Rabenhorst (1863) over 
Crépin (1863). As a result of this, and in accordance with Art. 55 con- 
cerning transfers and Art. 49 concerning use of parentheses, the complete 
citation of the name in question becomes Nitella mucronata subsp. virgata 
var. tenuior (Braun ex Rabh.) Crépin. In accordance with Art. 28, it is 
permissible to reduce this to N. mucronata var. tenwior (Braun ex Rabh.) 
Crépin, but it is felt that this should only be done in repeated reference 
when it is clear that var. tenwior belongs to subsp. virgata. 


SUMMARY 


1. In an endeavor to determine the basis of the differences in interpre- 
tation of Braun’s treatment of N. mucronata by Olsen (1949) and Wood 
(1948), a re-examination of Braun’s original text was undertaken. 

2. It was found that this treatment differs from all others in the text 
by two major aspects, and that in order to interpret N. mucronata in a 
manner consistent with the remainder of the text certain re-editing is nee- 
essary. 

3. The re-editing required substantiates Wood’s (1948) usage and in- 
dicates that Olsen’s usage should be reconsidered. 

4. A number of Olsen’s statements are nullified if Wood’s usage is ae- 
cepted. The majority of other criticisms appear to arise from differences in 
editorial style in different countries, and the fact that Wood’s review is a 
concentration of information requiring considered study. 

5. It is indicated that Wood’s names are both valid and legitimate in 
International Rules.”’ 


oe 


his interpretation of the 
6. It is concluded that NV. mucronata illustrates a case of the lack of 

systematic presentation in Braun’s Fragmente which, among other aspects 

(ef. Wood 1950), renders it unsuitable as a starting-point for nomenclature. 
BotTaANy DEPARTMENT, RHODE ISLAND STATE COLLEGE 

Kineston, R. I. 
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ANTIBIOTIC AND AUTOTOXIC EFFECTS IN 
PRAIRIE SUNFLOWER' 


J. T. Curtis AND GRANT CoTTAM 


Considerable evidence has been accumulated in recent years to indicate 
that higher plants may exert either beneficial or detrimental effects on 
neighboring plants through the production of definite chemical compounds. 
These compounds may be produced by roots (Davis 1928, Benedict 1941, 
Bonner 1946) or by leaves (Funke 1943, Gray and Bonner 1948). When 
the detrimental action is exerted on the growth of other species, the effect 
is similar to the antibiotic activities of micro-organisms. The occurrence of 
this phenomenon was first noted by Stickney and Hoy in 1881, who reported 
the effect of black walnut trees on lesser plants in the vicinity. Occasion- 
ally, there is an autotoxic action, in which other individuals of the same 
species are retarded or inhibited. Such an effect was demonstrated for 
Helianthus scaberrimus Ell. (=H. rigidus Desf.) by Cooper and Stoesz 
(1931). A large clone of this native sunflower growing in the Anoka sand 
plain of Minnesota was observed to have the form of a ‘‘fairy ring.’’ Vig- 
orous individuals bearing flowers were confined to the periphery of the 
clone, with the plants inward from these much stunted in size and non- 
floriferous for the most part. Similar observations on two species of Heli- 
anthus in the University of Wisconsin Arboretum led to the following in- 
vestigation. 

Methods. Several clones of each of four species of Helianthus (H. 
rigidus, H. occidentalis Riddel, H. grosseserratus Martens, and H. tuberosus 
L.) were examined for evidence of autotoxie effects. Quadrats of equal 
area were laid down at the perimeter and in the center of each clone. The 
number of plants present in each quadrat and the number of these plants 
possessing inflorescences were determined. Clones of H. rigidus and H. occei- 
dentalis exhibited the autotoxie effects. Helianthus rigidus was chosen for 
further investigation primarily because of the presence of several large 
clones in the main prairie of the University Arboretum. All of these clones 
were on the same soil type, a severely eroded Miami silt loam, and were 
sufficiently close together that variations in behavior due to environmental 
differences would be at a minimum. The clones were first examined for 
evidences of the antibiotic effect. Quadrat counts of the number of flower- 


Journal paper No. 17 of the University of Wisconsin Arboretum. This work was 
supported in part by the Research Committee of the Graduate Schoo] from funds supplied 
by the Wisconsin Alumni Research Foundation. 
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ing plants of Poa pratensis L. and Monarda fistulosa L. were made in the 
centers of the clones. These results were compared with similar quadrat 
counts made on the adjacent prairies outside the Helianthus clones. 

In studying the autotoxic effects of H. rigidus the assumption was made 
that the peripheral plants might be considered ‘‘normal’’ and that some 
agency was inhibiting the growth and development of the internal plants. 
The following experiment was set up to determine whether the observed 
effect might be due to an excessive utilization of nutrients or to the produe- 
tion of a toxic compound which accumulated in the soil. A series of four 
equal plots (8 inches by 24 inches) was used, each replicated 10 times, with 
each replicate in a different clone of H. rigidus. One plot in each set was 
fertilized with a 20-12-12 commercial fertilizer at the heavy rate of 900 
pounds per acre. Soil was removed from each of two other plots to a 
depth of 6 inches. In one of these, the soil was passed through a screen to 
remove all plant roots and rhizomes and the soil was then returned to the 
plot and tamped down firmly. Sufficient additional soil from that removed 
from the other plot was added to bring the surface back to the original 
level. The second soil removal plot was filled with screened soil from the 
prairie outside of the Helianthus clones. The fourth plot in each set 
served as an untreated control. 

Results. Table 1 presents a comparison of the number of flowering 


TABLE 1. Comparison of flower production by peripheral and internal plants in clones 
ee 1 I 
of four species of Helianthus 


» 22 « > Jorea « > 
} er entage Pe ree ntage Ratio 
Species owering at flowering in perimeter / 

periphery of interior of : : 

clone clone mneaiees 
H. rigidus 18.6 3.6 5.17 
H. occidentalis 22.6 4.5 5.02 
H. tuberosus 52.6 37.7 1.40 
H. grosseserratus 86.2 88.5 0.97 





plants at the perimeters and the number in the centers of clones of the four 
species of Helianthus investigated. It can be seen that very few of the in- 
ternal plants of H. rigidus and H. occidentalis produced flowers while for 
the other two species, the ratio of flowering of internal to peripheral plants 
is much nearer unity. The results of the quadrat counts of Poa pratensis 
and Monarda fistulosa also show marked differences inside and outside the 
Helianthus rigidus clones. There were 107.7 flowering stems of Poa pratensis 
per square meter in the area outside the clones and only 47.2 per square 
meter inside the clones. Comparable figures for Monarda showed 3.70 per 
square meter outside and less than 0.1 inside. The vigor of the plants was 
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also affected, the average length of the panicles of Poa being 68.6 mm. out- 
side and only 27.6 mm. inside. 

In the replicated plot experiment, observations of flower production, 
plant number, and plant height were made in the late summer of 1948 and 
1949. Thanks are due to M. L. Partch for aid in the work in 1948 and to 
D. Archbald in 1949. The flower production in 1949 is shown in table 2. The 


TABLE 2. Flower production in 1949—Helianthus rigidus 





Treatment Percentage flowering Ratio treatment/control 
New soil 30.6** 8.06 

Old soil 31.6°* 5.64 
Fertilizer 2.3 0.61 

Control 3.8 


** Difference from control highly significant—beyond 1% level. 


fertilized plots did not differ significantly from the controls, while all soil 
replacement plots had many more flowering plants than the controls. Analy- 
sis of variance showed that there was no significant difference between the 
two soil removal treatments. This was due in part to the variation provided 
in the clones which constituted the replicates. The clone to clone variation 
was statistically significant at nearly the 1 per cent level, indicating that 
some plants exhibited a greater autotoxie effect than others. The actual 
clonal range in average percentage of flowering plants for the new soil 
treatment was 8.8 to 75.0. 

Discussion. Some knowledge of the behavior of the subterranean or- 
gans of H. rigidus is necessary for an understanding of the above results. 
This subject has been treated by Cooper and Stoesz (1931) and the present 
observations confirm and extend the results of the earlier investigators. A 
mature plant consists of an erect stem arising from a swollen base and a 
rather slight root system of adventitious origin. One or more horizontal rhi- 
zomes appear from the enlarged stem base in early June. These reach a 
length of 50 to 100 em. by early September, at which time their tips turn 
upward and develop a swollen, corm-like bud which will become the base 
of the following year’s aerial stem. A whorl of new roots develops from this 
bud. The rhizomes begin to disintegrate at their point of attachment with 
the old stem during October. Final decomposition is complete by early 
spring of the following year. Each erect stem of a given year is therefore 
independent of all others and is not connected by any type of .conductive 
system. Those plants situated on the periphery of a clone commonly produce 
more rhizomes than do those in the center, and these rhizomes are longer 
and more vigorous. 

The plot experiments were prepared on July 22, 1947, at which time rhi- 
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zomes of the plants adjacent to the plots had not yet reached one half of 
their final length. Those new rhizomes which had already entered the plot 
areas necessarily were removed in the soil replacement plots, but others 
whose tips were still remote had time to enter the plots after treatment and 
before growth terminated in the fall. In 1948, the number of plants per plot 
was low in the soil replacement plots due to the removal of these rhizomes, 
but by 1949, the soil replacement plots had the same average number of 
stems per plot as those plots in which the soil was not removed. The 1948 
results were very similar to the 1949 results so far as percentage flowering 
is concerned, but these results are not presented because of the smaller num- 
ber of plants in the soil replacement plots. 

That there is some factor inhibiting the flowering of Helianthus rigidus 
plants in the centers of the clones is demonstrated by the results presented 
in both table 1 and table 2. Competition in the sense of an insufficient supply 
of nutrients seems to be ruled out as the inhibiting agent by these results, 
since the fertilizer application had no effect, and since good flowering was 
obtained when the old soil was screened and placed back on the plots. Com- 
petition for water, at least between plants of Helianthus, is eliminated as an 
explanation also, both by the soil replacement treatments and by the fact 
that the 1949 growing season in Madison was exceptionally wet, with fre- 
quent, well spaced rains. 

It is improbable that the inhibition of flowering in the fertilized and con- 
trol plots was due to an accumulation of stable toxic substances in the soil. 
Such an accumulation should have been active in the plots in which the old 
soil was screened and returned to the plot. There was no significant differ- 
ence between the beneficial effect of this treatment and the treatment in 
which the soil was replaced with soil from the prairie outside the Helianthus 
clones. It is more probable that the autotoxice influence resulted from the 
decomposition of old plant parts, which were absent from the two soil re- 
moval plots. If a toxic compound is the effective agent in this phenomenon, 
it must be readily decomposed in the soil and be active only briefly follow- 
ing its production. A logical period for this activity would be the spring 
season, when the decomposition of old rhizomes is most rapid and when the 
new buds are beginning growth. In addition, it is probable that a certain 
concentration of the substance is necessary and that for this a certain 
density of rhizomes and buds per unit volume of soil is essential. This is 
indicated by the failure of the small number of stems in the soil removal 
plots in 1948 to adversely influence the flower production in these plots in 
1949, and would explain the greater number of flowering plants at the 
perimeters of the clones, which were in soil not previously occupied by H. 
rigidus. 

Conclusions. The antibiotic and autotoxic effects demonstrated for 
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Helianthus appear to be due to the presence of a toxie chemical substance 
derived from the underground plant parts. The substance apparently does 
not maintain its toxicity from one year to the next and is most logically ex- 
plained as being produced in the spring at the time of the most rapid de- 
composition of the old rhizomes. 

Both the autotoxic and antibiotic effects demonstrated by Helianthus are 
of obvious ecological importance for a partial understanding of the com- 
plex process of competition. Preliminary observations in the University 
Arboretum show that clones of Antennaria fallax Greene, Aster macro- 
phyllus L., and Erigeron pulchellus Michx. also have the characteristic of 
flowering only at the periphery and it is possible that this behavior is of 
widespread occurrence in the Compositae and other aggressive families. 
Future students of interspecies relations, particularly those concerned with 
why certain species do not grow together, should explore the possible role 
of chemical substances in the competition between plants. 

DEPARTMENT OF BOTANY 

UNIVERSITY OF WISCONSIN 
MADISON 6, WISCONSIN 
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A STATISTICAL SUMMARY OF THE FLORA OF TEXAS 


RoLAND M. HARPER 


Texas, with an area estimated at 262,398 square miles, is by far the 
largest state in the Union, and therefore probably also the most diversified. 
It extends through a little more than 10° in latitude, and ranges in altitude 
from sea-level to over 9,000 feet. Its extension through more than 12° of 
longitude would not mean much floristically, but for the fact that it spans 
the transition from the humid to the arid portions of the United States. The 
average annual precipitation ranges from about 10 inches in the extreme 
west to 50 inches in the east. The average annual temperature ranges from 
54° at the north to 73° at the south, and the average growing season from 
175 days (a little too short for cotton) in the extreme north to practically 
365 days at Brownsville. And of course there are corresponding differences 
in maximum and minimum temperatures, and other climatic factors that are 
important to vegetation. 

The state also has many different geological formations, represented 
lithologieally by granite,’ sandstone, limestone, clay, sand, ete. And even 
the limestones in a small area, differing only slightly in geological age and 
chemical composition, have been found to show marked differences in the 
vegetation growing on them.’ 

It is very likely that Texas has more species of plants than any other 
state, though California, with a greater range of altitude and nearly as 
great a range of latitude, may be a close second, and Florida, with its 
greater humidity, and semi-tropical climate in the extreme south, may sur- 
pass all the other states in number of species of trees. 

There is as yet no one descriptive flora that covers the whole state. The 
second volume of the Contributions from the U. S. National Herbarium is 
a Flora of western Texas, by Dr. John M. Coulter, published in three parts, 
in 1891, 1892, and 1894. That covered everything west of the 97th meridian 
(which passes approximately midway between Dallas and Fort Worth, and 
through Rockport on the coast). The number of species described in it is 
not stated, but must be about 2,000. 

Dr. John K. Small’s Flora of the southeastern United States (1903; 
revised in 1913), covers Texas as far west as the 100th meridian (which is 


1 The granite areas of Texas are comparatively small, and the only account of their 
vegetation that has come to my notice is that by Miss Eula Whitehouse, in Ecology 14: 
391-405 (1933). 

2See Torreya 35: 149-150 ‘‘1935; (Ja 1936). 
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the eastern boundary of the Panhandle), and thus overlaps Coulter’s work 
by three degrees of longitude. I have not undertaken to count how many 
species in it are credited to Texas, but 368 of them are reported from Texas 
only, and there may be ten times as many attributed to that part of the 
state covered by the book. 

Neither Coulter nor Small had been in Texas at the time their floras 
were published, and both books are now about half a century old, and many 
additional species must have been found in the state since. A flora of Texas 
is now being published in parts by Southern Methodist University, but it 
will probably be several years before it is completed. Until the publication 
of the work to be mentioned next, it would have been difficult to guess the 
total number of species represented in the flora of the state. 

A long-felt want was partly filled by Bulletin 550 of the Texas Agri- 
cultural Experiment Station, a ‘‘ Catalogue of the Flora of Texas,’’ by V. L. 
Cory, range botanist, and H. B. Parks, apiculturist. That is an octavo pam- 
phlet of 130 pages, dated July, 1937, and apparently published about six 
months later.* Previously to this, the same authors, with a few collaborators, 
had published an illustrated pamphlet of 51 pages, entitled ‘‘ Biological 
survey of the East Texas Big Thicket area,’’ dated 1936. That is not part of 
any designated series, but was sponsored by the Texas Academy of Science 
and four other organizations. Some interesting statistics have been extracted 
from it too, but they are omitted here, as this study is long enough without 
them. 

Both pamphlets contain an outline map of the state, showing counties, 
and divided into seven numbered divisions or regions, based on geographical 
factors of various kinds. The state catalogue lists over 5,000 species and 
varieties of vascular plants, in 162 families and 1C63 genera, which are 
tabulated on two of the introductory pages. The genera and species are 
arranged alphabetically in each family (as is now done in some, perhaps 
many, herbaria), and the genera can also be located by means of the index. 

Only one line of the catalogue is devoted to each species or variety, ex- 
cept where a species is represented in Texas only by a variety or subspecies, 
in which case there are two lines for it. The species and varieties seem to have 
been counted by the authors by counting the lines, which exaggerates the 
numbers in their summary a little. But of course when the whole story is 
known the number of species in the state flora will be considerably greater 
than is now claimed, even if no new weeds should come in, for vast areas 
are still sparsely populated and little known botanically. Any one traveling 
through western Texas can hardly fail to be impressed by the vastness of the 


3 Many experiment station bulletins in other states have been similarly delayed, but 
usually no acknowledgment of the fact is ever made. Users should therefore be cautious 
about accepting their dates without verification. 
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‘‘open spaces,’’ and the long time it would take to explore all the rugged 
mountains in sight from the railroads and highways, and especially to visit 
them at different seasons, to get plants that may be recognizable only at a 
particular season. 

No doubt many species have been added to the known flora of Texas in 
the dozen years since the publication of the Cory and Parks catalogue ; but 
such additions will continue to be made for many years yet, in the way of 
weeds if nothing else. So it may be appropriate now to review conditions as 
they were in 1937. Future work will of course increase the number of species 
known in every division, and in some more than others. But it may not 
change materially the proportions of different subkingdoms and families in 
each division, or vitiate the conclusions here drawn from the figures. If and 
when a complete flora of the state is published, it will be interesting to go 
over the ground again and see what changes have been made. 

No distinction was made by Cory and Parks between native species and 
weeds, but it is difficult to discriminate in many cases, and indeed some 
species may be native in one part of the state and introduced in another. 
So one should not be too critical if perfection in this respect was not 
attained in the first attempt. 

The treatment of families and genera is very conservative, as if the 
authors had followed ‘‘Gray’s Manual’’ (for the northeastern states) as far 
as possible, regardless of the fact that there must be at least a thousand 
species, a few hundred genera, and several families in Texas that are not 
represented in that (deservedly) popular work, and the latest edition of it 
was over 25 years old at the time. A larger proportion of the species could 
have been found in Small’s southeastern floras, but the latest one (1933) 
stops at the Mississippi River, and there have been many changes in nomen- 
clature and classification since the earlier ones, and even those covered 
only about two-thirds of Texas and thus omitted many of the species pe- 
culiar to arid regions. 

This conservative course has the advantage of saving a little time in 
printing, making the index smaller, etc., but it does not seem very scientific 
to put Smilax and Trillium in the Liliaceae, lump together the Mimosaceae, 
Caesalpiniaceae, and Fabaceae (together with the still more distinet Kra- 
meriaceae, whose fruit is not even a legume), and likewise the Ambrosiaceae, 
Cichoriaceae, and Carduaceae, and put 77 species into Euphorbia, which 
can easily be divided into several pretty good genera. 


If the names of trees, shrubs, and woody vines could have been printed in 
different type (say capitals, small capitals and italics), and some special 
symbol used for introduced species, it would have facilitated digging out 
distribution statistics for these groups. But it is sometimes difficult to draw 
the line, especially in the semi-arid portions of the state, where there are 
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all gradations between trees and shrubs; and here again one should not 
be too eritical, and should be thankful for the interesting information pre- 
sented for the first time by Cory and Parks. 

Broadly and roughly speaking, Texas includes at least five different 
floras. The northern half of the eastern lobe of the state, east of the 96th 
meridian, is mostly red hills, with vegetation much like that of the red hills 
of the coastal plain from Mississippi to South Carolina,* and not too dif- 
ferent from that of the Piedmont region from Alabama to Virginia. The 
southern half of the same lobe has the southeastern humid coastal plain 
flora, including prairies, the south end of the state the Mexican semi-arid 
coastal plain flora, the west end or Trans-Pecos, a Chihuahua desert flora, 
and the ‘‘Panhandle,’’ a Great Plains flora. 

There is naturally also a considerable endemic element toward the center 
of such a large state, though the number of endemic species is at present 
very uncertain, as they are not indicated as such in Cory and Parks’s 
catalogue. Small’s Flora of 1903 attributed 368 species to Texas only, as 
already stated; and although some of these may have occurred also in 
adjacent states or Mexico, unknown to him, their numbers might have been 
balanced by others occurring in the part of the state covered by him that 
were unknown at that time. If we had complete data of this sort for the 
whole state, there might be over 500 endemic species of pteridophytes and 
spermatophytes, or about one-tenth of the total vascular flora of the state. 

If Bulletin 550 had been a mere list of species, without localities, it 
would have been worth very little ; but the authors had the happy thought of 
giving after each species the numbers of the regions (outlined on their map) 
in which it was believed to occur; which added nothing to the number of 
lines required, and afforded some useful information. Better still, corre- 
sponding numbers are aligned vertically, as if in columns (except where the 
printers accidentally misplaced a few of them), which required consider- 
able care in type-setting, but makes it easy to count the species in any par- 
ticular genus or family that are to be expected in any given region. 

Some of the seven divisions or regions are still too large and diversified to 
mean much, but here again one should not be too critical, for seven divisions 
are far better than none, or even two or three; and a larger number would 
have involved more work, and more difficult decisions about placing plant 
stations near their borders.°® 

Although I have been in all the divisions outlined by Cory and Parks, 

‘See Bull. Torrey Club 47: 301-303 (1920). 

5 Some very good regional maps of Texas, based primarily on geology, were published 
long ago by Robert T. Hill, and some modifications of them by other people later. My 
paper, ‘‘A week in eastern Texas’’ (Bull. Torrey Club 47: 289-317. Au 1920) refers 


to previous literature by Hill and others, and presents a regional map of the south- 
eastern part of the state on page 296. 
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[ have not spent enough time in any of them to criticize details of their cata- 
logue. But I might say that quite a number of the species listed by them are 
not credited to the state at all in recent manuals, and some have not been 
supposed to occur west of the Mississippi at all, a few not even west of 
Alabama. Of course an ounce of positive evidence is worth a ton of negative 
evidence, and most if not all the questionable species may have been actually 
found in Texas. But if they have, the facts should have been given publicity 
in botanical magazines, instead of being hidden away in such a catalogue. 
However, if there are any such exaggerations of ranges, they may be more 
than balanced by omissions, which are inevitable in the present state of our 
knowledge.® 

In such a condensed preliminary work it was naturally impossible to 
say anything about relative abundance, and one specimen seen or heard of 
in a region counts the same as a million; but that is true of most local floras, 
and must be accepted as more or less inevitable. Nevertheless, this catalogue 
will be invaluable for future students of the Texas flora, who can make 
whatever additions and corrections are necessary as their work progresses. 

As a first step in digesting this list of over 5,000 species I have counted 
the species in each family attributed to each region. A few of the numbers 
are out of line vertically, or else misprinted, and I may have made a few 
mistakes in counting, but such errors, if any, are small, and may balance 

‘It would take too much space to discuss here the species whose occurrence in 
Texas seems questionable, but this is a good opportunity to note one error and one pos- 
sible error in my paper on eastern Texas, cited in the preceding footnote. The plant rank- 
ing third in abundance in my list for the coast prairie (p. 312) was identified tentatively 
as Euphorbia (Zygophyllidium) hexagona. That plant, seen from trains several times 
in August, 1918, and thought to be native, was so abundant that I could not afford to 
ignore it, but I never got close enough to it to be sure what it was. It looked much like 
specimens of FE. heragona that I afterward saw in a herbarium, and I guessed it to be 
that. However, on another visit to Texas, in July, 1934, I found what was evidently the 
same thing as a common weed in Austin, and Prof. B. C. Tharp identified it for me as 
Amphiachyris (Gutierrezia) dracunculoides, belonging to quite a different family. (I 
have since found it in two counties in Alabama, far out of its usual range. See Geol. Surv. 
Ala. Bull. 53: 221-222. 1944.) 

On pages 305 and 308 I listed Quercus laurifolia as one of the trees seen more than 
once in the long-leaf pine region and in the hammock belt west of it (which corresponds 
in part with the ‘‘ Big Thicket’’). I had no doubt about its identity at the time, for I 
did not question it as I did some other species. But this was afterward challenged by a 
friend who knows Texas better than I do, who said Q. laurifolia was not supposed to 
oceur west of Louisiana. Of course I might have mistaken Q. Phellos for it, for those 
two species look much alike in summer (if one disregards their habitats); but in the 
hammock belt I listed Quercus Phellos also, as well as Q. hybrida? (now ealled Q. ob- 
tusa), which is somewhat intermediate. Anyway, Quercus laurifolia is listed by Cory and 
Parks in their Big Thicket list, and also for regions 1, 2, and 4 in their state catalogue. 
So perhaps what has been passing for that is a genuine member of the Texas flora. (It 
should be explained, however, that Prof. Fernald has recently shown that Michaux’s 
original Quercus laurifolia is what we had become accustomed to calling Q. hybrida, 
obtusa, or rhombica, and the evergreen tree that long passed for it is more properly des- 
ignated Q. hemisphaerica Bartr.) 
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each other to some extent. Future work will of course increase the number 
of species in every region, but may not change the proportions of the 
several families preceptibly, at least if native species only are considered. 

Any one working in Texas might like to prepare a table of single plant 
families, by regions, but that would take too much space here, and I have 
merely divided the vascular plants into six large groups, as indicated far- 
ther on, and also given some statistics for the ten largest families. The di- 
visions or regions are numbered in the subjoined table as in the catalogue 
as follows :— 

1. Timber belt of East Texas (including red hills, long-leaf pine forests, 
hammock belt or Big Thicket, ete. ) 

2. Coast prairies, from the eastern border of the state to about Aransas 
Pass. 

3. Rio Grande Plains, or south end of the state (semi-arid coastal plain), 
extending west to about Del Rio. 

4. Black Prairies, with a few other belts on either side. 
5. Edwards Plateau. 
6. Trans-Pecos area, in the extreme west, including the mountains. 
7. Plains country (northern Panhandle, ete.) 


In the first table the plants are divided into six large groups, and there 
are columns for the number of genera and species (including varieties) in 
each group in the whole state, and the number of species in each of the 
seven divisions, or regions. The last column gives the average number of 
regions from which each species in the group indicated is reported; ob- 
tained by dividing the sum of the seven regional numbers by the state total 
number. 

The second part of the table gives the percentage of the total in each 
region represented by each of the six groups; the significance of that will 
be discussed farther on. 


TABLE 1. Statistical table of the vascular flora of Texas, by principal taxonomic divisions. 
Compiled from Cory and Parks, Bulletin 550. (Numbered regions named on a preceding page.) 





bss State total - : Regions a ____ Regions 
Genera Spp., ete. 1 2 3 + 5 6 [ =o 
Numbers 
Pteridophytes 29 107 34 35 9 38 37 55 10 2.04 
Gymnosperms 6 26 5 5 4 8 5 15 6 1.55 
Monocotyledons 213 1147 491 518 336 511 249 295 189 2.26 
Apetalae 79 429 102 129 127 151 111 187 188 2.32 
Polypetalae 363 1665 467 467 550 710 447 543 8338 2.14 
Gamopetalae 371 1696 431 521 511 710 498 607 341 2.14 
Total 1061 5070 1530 1675 1537 2128 1377 1702 1072 2.18 
Percentages é ng Mae Ris RE By Ma si 
Pteridophytes 2.72 2.11 2.22 2.09 0.59 1.79 2.69 3.24 0.93 
Gymnosperms 0.56 0.51 0.33 0.30 0.26 0.38 0.36 0.88 0.56 
Monocotyledons 20.00 22.60 82.20 30.90 21.80 24.00 18.10 17.40 17.60 
Apetalae 7.44 8.46 6.67 7.70 8.27 7.10 8.06 11.00 17.50 
Polypetalae 34.20 32.80 30.60 27.90 35.80 33.40 34.70 31.90 381.50 


Gamopetalae 36.00 33.50 28.20 31.20 33.30 33.40 36.20 35.80 31.80 
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Taking the figures in the upper half of the table literally, it would seem 
that the 4th division, which includes the black prairie, with the lignitic belt 
and Fayette prairie on the east, the Cross Timbers and Grand Prairie and 
parts of other regions on the west, has the richest flora. But that might be 
partly due to the fact that the authors were located in this division, and 
presumably worked their own neighborhood more thoroughly than they did 
more distant regions. But the 7th division, which is about the same size, if 
not a little larger, seems to have only half as many species. That cannot be 
attributed wholly to incomplete exploration, but it is probably due to the 
fact that the area is drier and less diversified. The second division, the coast 
prairie, is the smallest, and also lacks diversity, but it is the most humid 
portion of the state, and ranks third in number of species. The 6th division, 
Trans-Pecos, is the most arid, but very diversified topographically, ineluding 
all the mountains in Texas, and it ranks second. And on account of the 
rugged topography and sparse population, it is the least thoroughly ex- 
plored, and gives the best promise of additional discoveries. 

The ratios in the last column were obtained by dividing the sum of the 
seven regional totals by the number of species and varieties in the state 
total, and it gives a sort of index of dispersal. Of course if the regions had 
been divided more minutely or explored more thoroughly these ratios would 
be larger, while species-splitting would tend to reduce them. The average 
plant in the whole state had been found in 2.18 regions, and the ratios for 
different groups of plants do not differ much from this, except that the one 
for Gymnosperms is considerably below the average. Some similar data for 
the larger families will be given farther on. 

The ratio of pteridophytes to spermatophytes has been used to a small 
extent by Raunkiaer and others in statistical floristic studies,” and found 
to be about 1 to 25, or 4 per cent, for the whole world, and about the same in 
Indiana and Mexico. In Texas it runs lower, in some regions much lower, 
but what that signifies is not clear. Here the pteridophytes happen to be 
relatively most numerous in the most arid division, no. 6, but that may not 
be a general principle ; and the other extreme in Texas is not the most humid 
region, but the warmest one, no. 3. 


[ am inelined to regard as more significant the percentage of monocotyle- 


dons in the angiospermous flora, or the ratio of monocotyledons to dicotyle- 
dons, as it could be expressed by a different calculation. About 44 years ago* 
[ suggested that as an index of the geological age of any flora, and gave sev- 
eral examples from local floras then available. But it might equally well 
indicate the prevalence of swamps, ponds, and other aquatic habitats, for 


7See E. S. MeDonald, Am. Midland Naturalist, 18: 693-694. 1937. 
8 Torreya 5: 207-210. ‘‘D 1905’’ [Ja 1906]. 
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monocotyledons seem to favor such habitats more than dicotyledons do. The 
above table does not give the ratio of monocotyledons to dicotyledons, or 
the percentage of monocotyledons in the angiospermous flora, as I have 
usually done in such studies heretofore, but the percentage of monocotyle- 
dons in the total vascular flora, for the sake of simplicity, the other per- 
centages in the lower half of the table being calculated on the same base. 
But the two kinds of percentages would not differ much, for the number 
of pteridophytes and gymnosperms is comparatively small. 

Anyway, monocotyledons in Texas are relatively most numerous in the 
two easternmost divisions, which are the most humid, and least so in the 
last three divisions, which are semi-arid. As a possible indication of the 
relative potency of humidity and geological age, we may compare Division 
3, which is the hottest and driest part of the coastal plain, and has 21.8 per 
eent of monocotyledons, with no. 5, the Edwards Plateau, which has about 
the same rainfall but is older geologically, and has only 18.1 per cent of 
monocotyledons.. 

A few comparisons may as well be made here with some near-by regions 
whose floras were published long after my study of 1905-6. Wootton and 
Standley’s Flora of New Mexico (Contr. U. S. Nat. Herb. 19. 1915) with 
2905 species of vascular plants, shows only 15.8 per cent of monocotyledons 
in the whole flora, or 16.3 per cent among the angiosperms alone. A list of 
C. G. Pringle’s Mexican collections, published by the University of Vermont 
in 1936, shows among 6484 species and varieties of angiosperms 1243 
monocotyledons, or 18.6 per cent. Of course this may not be quite typical of 
the whole of Mexico, for Mr. Pringle did not work in the tropical lowlands 
much, but it may be representative enough of the higher and cooler parts 
of the country, similar and adjacent to Trans-Pecos Texas. In Yucatan, 
a part of Mexico that is all coastal plain but rather arid, a flora published 
by Paul C. Standley in 1930° lists 1070 species of vascular plants, of which 
193, or 18.0 per cent, are monocotyledons. For native species only the pro- 
portion is a little less. Small’s Manual of the Southeastern Flora (1933), 
covering seven southeastern states, with a great variety of geology and 
topography, but climate mostly humid, has 26.8 per cent of the angiosperms 
monocotyledons. 

It would take too much space to tabulaté the distribution of the 162 plant 
families represented in Texas by regions, and most of them have so few 
representatives that the numbers would not be very significant anyway. 


But the next table treats the ten largest families in the same way that the 


® Field Museum, Bot. Series, 3: 155-492. (Publication 279.) Sept. 1930. I published 
a study of the useful plants in this catalogue in Bull. Torrey Bot. Club. 59: 279-288. 
May, 1932. 
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larger groups were in the first table, and brings out some interesting con- 
trasts. In the lower half of the table, giving percentages, the highest number 
in each line will be printed in heavy type, to show at a glance in what part 
of the state each family is most prominent. 

Some of the families are here defined more narrowly than they were 
by Cory and Parks, following the New York rather than the Boston school, 
and dividing the Leguminosae into Mimosaceae, Cassiaceae, and Fabaceae, 
and the Compositae into Ambrosiaceae, Carduaceae, and Cichoriaceae. And 
in the upper half of the table separate figures are given for the Cichoriaceae 
and Mimosaceae, under those for the larger families from which they have 
been separated, primarily to show the large representation of the Mimosaceae 
in one of the regions. 


TABLE 2. Statistics of the largest plant families in Teras, with distribution by regions 
Total ’ Regions Resiees 
Gen. Spp. : per sp. 


Numbers 


Carduaceae 
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Percentages 
Carduaceae 12.10 
Gramineae 9.60 
Fabaceae 4.05 
Cyperaceae 1.51 
Euphorbiaceae 1.60 
Labiatae 2.83 
Cruciferae 2.73 
Scrophulariaceae 1.98 
Cactaceae 0.56 
Malvaceae 1.79 
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If 15 families had been tabulated instead of 10, the next five would have 
been Polygonaceae, with 74 species, Umbelliferae, with 69, Mimosaceae (al- 
ready in the table, under Fabaceae) 64, Asclepiadaceae 56, and Chenopo- 
diaceae 55. 

If the regions had been subdivided more minutely all the numbers under 
1 to 7 in the table would of course have been decreased, and the number of 
regions per species increased. On the other hand, the discovery of additional 
species in the state would increase the regional totals, but probably decrease 
the regions per species, for the additions, whether newly discovered species, 
or extensions of range from other states, would be likely to have a limited 
distribution. 
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But neither procedure might change the percentages in the lower half 
of the table much. I will not discuss the results in detail, for the interested 
reader can draw his own conclusions. But the preference of the Gramineae 
and Cyperaceae for humid regions, and of the Mimosaceae, Euphorbiaceae, 
Cactaceae and Malvaceae for warm dry regions, are readily noted by means 
of the bold-face figures. 

The significance of the number of regions per species is not immediately 
apparent, but it may have some connection with weediness, for weeds are 
likely to be more widely distributed than native species. And the Cyper- 
aceae and Cactaceae, which include comparatively few weeds, have rather 
low ratios. But we could tell more about this if natives and weeds could be 
tabulated separately, which would be a rather tedious task; and I do not 
feel sufficiently familiar with the flora of Texas at present to undertake it. 
But here are a few suggestions, which may be useful to future workers. 

As I have pointed out in several previous publications, particularly my 
bulletin on Alabama weeds (Geol. Surv. Ala. Bull. 53. 1944), there are 
several categories of weeds. One comprises plants that are unquestionably 
native, but found occasionally in unnatural habitats such as clearings and 
roadsides. Others, still regarded as native, may be found oftener in weedy 
places than in their natural habitats. 

Another large class, which has almost entirely escaped recognition as 
such by taxonomists, though I called attention to it more than forty years 
ago,'® comprises species which are commonly regarded as native of the 
United States, because they have not yet been reported from other countries, 
but are now found only in habitats created or modified by civilization, so 
that it is difficult to imagine where they could have been before the coming of 
the white man. A very typical example of this is the bitterweed, Helenium 
tenuifolium. In the southeastern states that is commonly regarded as having 
come in from somewhere farther west, supposedly Texas, at some time in the 
last 100 years; and the date of its arrival in some localities is approximately 
known. But in Texas it appears just as weedy as it does farther east, and 
no natural habitat seems to have ever been reported for it. Much the same 
can be said of the pink or white ‘‘primrose,’’ Oenothera (Hartmannia) 
speciosa. 

Several species which fifty years or more ago were not known outside 
of the United States, and were therefore considered native, have since been 
found in the West Indies or Mexico, and one might with some reason as- 
sume that they were there before they were in this country. But little 


10 Bull. Torrey Club 35: 347-360. 1908. This referred mostly to New England and 
southern New York. For some similar observations in Alabama see same 37: 117-120. 
1910. 
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or nothing is on record about their habitats in those countries, or whether 
they are regarded as weeds there or not. 

The largest class of weeds, which includes some of the most obnoxious 
species, is those accidentally introduced from foreign countries, some so 
long ago that we have no reliable records of the dates, and some quite 
recently. Indeed more seem to be coming in every year, so that the task 
of botanists in locating and identifying them is never ended. 

A smaller class includes species originally brought from other countries 
for food, ornament, or some other economic purpose, which have found our 
soil and climate to their liking, and escaped from cultivation. In this class 
there are all gradations between those that stray only a short distance 
outside the fields or gardens where they were planted, and may not persist 
long, and those that have spread widely and become pests, like the Japanese 
honeysuckle (which is probably less troublesome in Texas as yet than it 
is farther east). 

We might also recognize a small class of ‘‘fugitive’’ weeds, from seeds 
brought in accidentally by ships, trains, ete., but not well adapted to our 
climate, so that they do not last long; some from tropical countries perhaps 
not even surviving one winter. 

Finally we may make a separate tabulation of the trees, of which Texas 
seems to have more species than any other state, with the possible exception 
of Florida and California. | have divided them more or less arbitrarily into 
large and small trees; the former being those usually large enough for 
lumber, like the pines and hickories, and the latter those suitable only for 


fuel, fenee-posts, or various small articles, like the dogwood and mesquite. 


The advantage of this is that it shows that the proportion of large and small 
trees varies considerably in different regions, largely on account of moisture 
conditions. 

True forests, such as a person from farther east would call woods, are 
chiefly confined to Division 1. But many fairly large trees, of the same or 
other species, are found along streams in all the other divisions. Trees are 
scarce in some regions that have sufficient rainfall, such as the coast prairies 
and black prairies, for reasons not yet fully understood. In the more arid 
regions the trees are naturally small and scattered, and mostly of quite 
different species from those found farther east. 

Table 3 gives regional statistics for large and small trees separately, and 
also one line for endemic and one for introduced species, large and small 
ones being there combined on account of the small numbers involved. Prof. 
C. S. Sargent’s Manual of the trees of North America (1922 edition) has 
been used in distinguishing the large and small endemic species. (Intro- 
duced trees are not listed in that book. ) 
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TABLE 3. Tewvas trees, by regions, etc. 


State Regions y _ Regions 
total ‘ ‘ . 7 per species 
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Small 5 
Endemic 21 
Introduced 12 


Large 12 
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tore 


It is not surprising that large trees should be most numerous in Region 


1, which is a forest region, as already indicated. But most of the species 
there also extend along streams into the prairies of Nos. 2 and 4, which have 
nearly as many. No other region has half as many as these three. 

Small trees are most numerous in species in No. 4, but outnumber the 
large trees by the largest majorities in 3, 5 and 6. 

The large trees are a little more widely distributed in the state than the 
small ones, but the difference is not striking, and may not be significant. 

Regions 2, 4 and 5 each have eight endemic trees (mostly small ones), 
but the others fewer. But most of the small endemics belong to the genus 


‘ 


Crataegus, in which the species are so ill-defined that only a few ‘‘experts’’ 
can distinguish them, and different authorities might not agree on the 
exact number. 

Introduced trees (also mostly small) are most numerous in Region 4, but 
No. 3 is a close second. It is not surprising that introduced trees are more 
widely distributed than endemies, but this might not always be true, for 
some introduced species might have arrived so recently that they have been 
seen in only one region as yet. 

If a more completely annotated flora of Texas should ever be published, 
with or without descriptions, it should afford opportunities for several 
other studies of this nature. 


UNIVERSITY, ALABAMA 
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THE GENUS SCOPELLA OF THE UREDINALES'! 


GEORGE B. CUMMINS 


The genus Scopella was described by Mains (Ann. Mycol. 37: 57-60. 
1939) to accommodate two previously known rusts of the Sapotaceae, 
namely Uromyces echinulatus Niessl, occurring on Bassia in India and Cey- 
lon, and Uredo sapotae Arth. & Johnst., occurring on Achras zapota in trop- 
ical North America. The Bassia rust was chosen as the type of the genus. 
Subsequent to Mains’ publication five species were added, one of which is 
excluded here. In this paper six additional species are added. This study is 
based upon specimens present in the Arthur Herbarium and the Mycolog- 
ical Collections of the U. S. Department of Agriculture. No attempt has 
been made to obtain all possible specimens, and not all types have been 
available. The material presented here should, however, prove useful and 
contribute to a better understanding of the genus. 

Scopella appears to be a valid genus because of the spermogonia which 
are conical or lenticular, with a flat sporogenous base, lack paraphyses, and 
are typically subeuticular. The teliospores are one-celled, thin-walled, stipi- 
tate and, so far as known, germinate without a period of dormancy. The 
aecia are known for several species and are uredinoid (primary uredia). 
While Mains emphasized the presence of sporogenous basal cells bearing 
clusters of teliospores or urediospores (or aeciospores) the degree of their 
development is variable and has been questioned recently by Thirumalachar 
and Cummins (Mycologia 41: 523-526. 1949) as of doubtful significance in 
the delimitation of genera. The genus remains distinct, without emphasiz- 
ing the basal cells, because of the type of spermogonia and the stipitate, 
one-celled teliospores, as pointed out by Thirumalachar and Cummins (l.c.). 

As known at present species of Scopella occur on the Sapotaceae, the 
Apocynaceae, and the Leguminosae in warmer regions of the world. Spe- 
cies in which spermogonia are not now known, notably S. bauhinitcola on 
the Leguminosae, may prove to be more closely related to Maravalia when 
the primary sori are discovered. As pointed out later S. cryptostegiae, on 
the Apocynaceae, has certain characteristics in common with Hemileia. 

ScopetiA, Mains, Ann. Mycol. 37: 58. 1939. 


1 Cooperative investigations between the Purdue University Agricultural Experiment 
Station and the Division of Mycology and Disease Survey, Bureau of Plant Industry, 
Soils, and Agricultural Engineering, United States Department of Agriculture. Journal 
Paper Number 442, of the Purdue University Agricultural Experiment Station. Contri- 
bution from the Department of Botany and Plant Pathology. 
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Spermogonia (figs. 1, 3) typically subeuticular, conical, hemispherical, 
or lenticular in vertical section; paraphyses lacking; hymenium strictly 
basal and flat. Aecia typically circinately grouped with the spermogonia, 
uredinoid ; aeciospores borne singly on pedicels and resembling the uredio- 
spores in all characteristics. Uredia subepidermal, pulverulent, scattered 
or grouped; urediospores borne on pedicels attached to basal sporogenous 
cells of various degrees of differentiation, echinulate or verrucose, from 
hyaline to chestnut-brown, the wall commonly somewhat bilaminate, pro- 
vided with germ pores. Telia like the uredia of the same species but com- 
pact and frequently waxy in appearance; teliospores (fig. 2) unicellular, 
thin-walled, pedicellate from basal sporogenous cells, laterally free, ger- 
minating without a period of dormancy by the production of an external 
basidium. 

KEY TO THE SPECIES 
(Herein, the word urediospores is applied to both uredinoid aeciospores and true uredio- 
spores ) 
Species having aecia and/or uredia. 
Urediospores echinulate, dark brown; germ pores obvious. 
Urediospores 28 y or less in length; teliospores 40 u or less in length. 
Teliospores 16—22 x 32-40 yw; wall pale yellowish, uniformly thin. 
1. S. sapotae. 
Teliospores 20-28 x 32-38 u; wall brownish, slightly thickened near 
apex. 2. S. gentilis. 
Urediospores 36 4 or less in length; teliospores where known exceeding 
40 uw in length. 
Urediospores chestnut-brown, echinulate with spines 1-1.5y long; 
teliospores 15-23 x 36-55 np. 3. S. kevorkiayii. 
Urediospores cinnamon-brown, echinulate with spines 3 y long; telio- 
spores unknown. 4. U. confluens. 

Urediospores attaining 40 u or more in length. 

Urediospores 26-32 x 31-40 y; teliospores 10-14 x 34-50 u. 7. S. echinulata, 
Urediospores 34-44 x 37-46 y; teliospores 21-25 46-54. 8. S. payenae. 
Urediospores verrucose, dark brown; germ pores obvious. 

Urediospores striately verrucose; germ pores 2; teliospores 20-28 » 

50-75 p. 5. S. aulica. 

Urediospores uniformly verrucose; germ pore 1; teliospores 18-28 x 

52-80 up. 6. S. mimusops. 
Urediospores hyaline or pale yellowish, echinulate; pores obscure. 

Teliospore pedicels slender, non-hygroscopic. 

Urediospores 20-27 yp long; teliospores 12—19 x 36-52 u. 9. 8. palaquii. 
Urediospores 25-36 y long; teliospores 12-17 x 27-38 u. 12. S. eryptostegiae. 
Teliospore pedicels broad, hygroscopic. 

Urediospore wall about 24 thick; teliospores 13-18 x 30-45; on 

Bauhinia, 11. S. bauhiniicola. 
Urediospore wall about 3 thick; teliospores 14-19 x 35-54; on 

Lucuma, 10. S. lucumae, 

Species having only spermogonia and telia. 13. 8. fici. 


1. SCOPELLA SAPOTAE Mains, Ann. Mycol. 37: 59. 1939. Uredo sapotae 
Arth. & Johnst. Mem. Torrey Club 17: 169. 1918. Spermogonia and aecia 
unknown. Uredia hypophyllous, subepidermal, scattered or in loose groups, 
often forming yellowish or brownish leaf spots, individual sori round or 
oblong, 0.1-0.5 mm. long, pulverulent, dark cinnamon-brown ; urediospores 
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asymmetrical, triangular with pores face view, globoid or broadly ellipsoid 
with pores lateral, in this view the hilum region appears as a short umbo, 
18-23 x 21-26 »; wall dark cinnamon- or chestnut-brown with a tendency to 
be inconspicuously bilaminate, 1.5—2.5 » thick, closely echinulate with short 
spines, pores 2, adjacent to the hilum. Telia hypophyllous, subepidermal, 
small, 0.1-0.2 mm. diam., waxy; teliospores obovoid, 16—22 x 3240 »; wall 
pale yellowish, uniformly 1,» thick; without a differentiated germ pore; 
pedicel persistent, hyaline, up to 20 » long. 

Specimens examined: on Achras zapota L.: BAHAMA ISLANDS: Nassau, 
Mar. 2, 1903, E. W. D. Holway 1221 (Bartholomew, N. Am. Ured. 2184) ; 
BerMuDA: Fruitlands, Warrick, June 16, 1921, H. H. Whetzel; Britisu 
HonpurAs: Valentin, El Cayo Distr., June 25, 1936, EF. B. Mains 3600 
(TYPE of Scopella sapotae); CuBA: Santiago de Las Vegas, Mar. 5, 1916, 
J. R. Johnston 493 (type of Uredo sapotae) 1917, J. R. Johnston 955, Ar- 
temisa, Mar. 15, 1920, J. R. Johnston 1196, Arroyo Naranjo, Mar. 27, 1920, 
J. R. Johnston 1197. 

The description of telia and teliospores is taken from Mains’ (l.c.) pub- 
lication. There is a portion of the type (Mains 3600) in the Arthur Her- 
barium but no telia are present. Presumably the teliospores have no differ- 
entiated germ pores and germinate without a period of dormancy by elonga- 
tion of the apex of the spore. 

Scopella sapotae has been recorded from Venezuela by Kern and Thurs- 
ton (Mycologia 35: 442. 1943) in addition to the localities cited above. 


2. SCOPELLA GENTILIS (Syd.) Thirum. & Mundkur, Commonw. Mycol. 
Inst. Kew Mycol. Papers |in press]. Uromyces gentilis Syd. Ann. Mycol. 
31: 84. 1933. Spermogonia amphigenous, in small groups, subcuticular, 
reddish brown, conical, 50-80 » high, 85-100 » wide. Aecia uredinoid, am- 
phigenous, becoming early confluent in groups up to 2 mm. in diameter, 
not causing obvious leaf spots, chocolate-brown, pulverulent ; aeciospores 
broadly ellipsoid or obovoid with pores lateral, or strongly triangular with 
pores face view, 18-23 x 22-28 (-380) »; wall chestnut-brown, 2-2.5 pu thick, 
closely echinulate with conical spines about 2 » in length, the pores 2, adja- 
cent to the hilum. Uredia unknown (Sydow’s description applies to the ure- 
dinoid aecia). Telia similar to the aecia but paler in color and compact; 
teliospores broadly ellipsoid to oblong, broadly rounded at the apex, usually 
narrowed toward the base, 20-28 x 32-38 »; wall pale brown, smooth, scarcely 
1 » thick at sides, only slightly thickened apically ; pedicel hyaline, up to 30 
» in length. The spores germinate without a dormant period. 

Specimens examined: on Mimusops herandra Roxb.: Inpia: Allahabad, 
Nov. 25, 1930, R. N. Tandon 13 (TYPE!). 

The portion of the type which I have had for study has no telia. The 
above description follows Sydow’s original. Apparently the walls of the 
teliospores are slightly thickened toward the apex as in S. mimusops, a spe- 
cies in which the extreme apex is very thin but the subapical portion of the 
wall is thickened, thus forming a differentiated germ pore. 

Thus far the species has been reported only for India. 

3. Scopella kevorkianii Cummins, sp. nov. Spermogoniis amphigenis, 
subepidermalibus, dense aggregatis, conoideis vel lenticularibus, 100-130 » 
latis, 45-55 » altis, aureis, eparaphysatis. Aeciis uredinoideis amphigenis, 
in maculis rufobrunneis 1-2 mm. diam. dense aggregatis et confluentibus, 
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Figs. 1-3. Fic. 1. Vertical unstained section of a spermogonium of Scopella 
aulica. Note the epidermal cells of the host below the spermogonium. x 550. Fie. 2. 
Vertical unstained section of a spermogonium of Scopella echinulata... x 800. These 
two figures illustrate the kind as well as the variation in size of the spermogonia of this 
genus. Fic. 3. <A group of teliospores (stained) of Scopella kevorkianii. Note the 
variation in age of the spores produced by a single basal cell. x 800. 


pulverulentis, atrobrunneis; urediosporae asymmetricae, late ellipsoideae 
vel globoideae vel obovatae, 26-29 x 27-36 »; membrana plus minusve bila- 
minata, lamina interiore castaneo-brunnea 2.5-3 p» crassa, lamina exteriore 
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subhyalina 1 » crassa irregulariter echinulata vel plus minusve verrucosa ; 
poris germ. 2, juxta hilum dispositis. Urediis hypophyllis, sparsis, subepi- 
dermalibus, plus minusve rotundatis, 0.3-0.6 mm. diam., castaneo-brunneis ; 
urediosporis aeciosporis conformibus. Teliis urediis conformibus sed pallide 
flavidis, pulvinatis ; teliosporae (fig. 2) late -clavatae vel oblongo-ellipsoideae, 
antice latissime rotundatae, postice ple rumque attenuatae, 15-23 (-27) x 
36-55 p, leves, episporio vix 1 » crasso, ad apicem non incrassato, hyalino, 
statim germinantes; pedicello hyalino, 5-10 » lato, usque 55 p» longo. 

On Mimusops albescens (Benth.) Baill.: Cusa: Garden (Soledad) Cien- 
fuegos, Las Villas Prov., Apr. 17, 1947, A. G. Kevorkian 408 (TYPE!). 

During germination the apex of the teliospores elongates; there is no 
differentiated germ pore. The markings on the aeciospores and urediospores 
are more variable than in most species. Generally the spores are echinulate 
with short spines but net infrequently spores are almost verrucose. 

S. kevorkianii, because of its uniformly thin-walled hyaline teliospores, 
is clearly distinct from S. gentilis, 8. aulica, and S. mimusops which also 
parasitize Mimusops. The spores of Uredo confluens are much more strongly 
echinulate and somewhat paler brown although otherwise similar, its sper- 
mogonia are larger, and the infections are considerably larger and cause 
more hypertrophy. Except for smaller urediospores S. kevorkianii is most 
like S. echinulata on Bassia. 


4. Urepo (= Scopella) conruvEens P. Henn. Hedwigia Beibl. 38: 69. 1899. 
Spermogonia subcuticular, lenticular or hemispherical, 55-65 » high, 120- 
165 » wide, amphigenous, reddish brown. Aecia uredinoid, individual sori 
0.5-1 mm. diam., chestnut-brown, pulverulent, densely grouped or becoming 
confluent around the spermogonia, amphigenous on somewhat hypertro- 
phied areas up to 2 em. in length along the midrib or lateral veins, (or cauli- 
colous according to Sydow, Monogr. Ured. 4: 437. 1924) ; aeciospores pedi- 
cellate, broadly ellipsoid or obovoid, (20—) 23-38 x (22—) 27-33 (-35) un; 
wall cinnamon-brown, often indistinctly bilaminate, 1.5—3 » thick, strongly 
echinulate, especially apically, with sharp spines up to 3» in length; germ 
pores 2, adjacent to the hilum. 

Specimens examined: on Mimusops subsericea Mart.: BrAzit: Est. de 
Restinga, Rio de Janeiro, Oct. 1895, BE. Ule 2154 (Type!). 

Sydow (l.c.) cites Uredo sapotacearum P. Henn. as a synonym. He also 
deseribes paraphyses which I[ did not observe. Although telia are not yet 
known the species is undoubtedly a Scopella. 


5. SCOPELLA AULICA (Syd.) Thirum. & Mundkur, Commonw. Mycol. Inst. 
Kew Mycol. Papers [in press]. Uromyces aulicus Syd. Ann. Mycol. 31: 85. 
1933. Spermogonia (fig. 1) amphigenous, in small groups, golden-brown, 
subeuticular, lenticular, 50-65, high, 170-215, wide. Aecia uredinoid, 
amphigenous, subepidermal, in a more or less confluent group up to 2 mm. 
diam. on pallid leaf spots, pulverulent, chocolate-brown ; aeciospores mostly 
pyriform with the portion next the hilum much narrowed, less commonly 
ellipsoid or broadly ellipsoid, 23-29 (-32) x (30—-) 38-48 (-53) »; wall 
chestnut-brown, rarely paler, usually obviously bilaminate especially api- 
cally, the inner brown wall about 2.5-3 » thick, the outer subhyaline more 
or less hygroscopic layer 1-2 » thick or occasionally 5 p» at the apex, densely 
verrucose with rounded warts arranged in longitudinal lines, this arrange- 
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ment especially obvious apically, pores 2, adjacent to the hilum. Uredia 
unknown (Sydow’s description applies to the uredinoid aecia). Telia simi- 
lar to the aecia but paler in color and compact; teliospores broadly clavate, 
rounded apically and narrowed basally, smooth, 20—28 x 50-75 »; wall pale 
yellowish, slightly thickened apically (presumably about 1p elsewhere) ; 
pedicel hyaline, persistent, broad and up to 50 » in length. Presumably the 
spores germinate without a dormant period. 

Specimens examined: on Mimusops elengi L.: INp1IA: Kotesherur, South 
Canaria, Madras Pres., May 24, 1913, W. McRae 65 (TYPe!). 

The description of the telia is taken from Sydow (l.c.) since the speci- 
men available to me, although a portion of the type number, has no telia. 
According to the description the teliospores probably have a differentiated 
germ pore as in S. mimusops, a species which also has verrucose uredio- 
spores. 

S. aulica occurs only in India. McRae’s collection was originally re- 
ported by Sydow (Ann. Mycol. 12: 487. 1914) as Uromyces mimusops and, 
consequently the species is listed under that name by Butler and Bisby 
(The fungi of India). 


6. Scopella mimusops (Cooke) Cummins, comb. nov. Uromyces mimi- 
sops Cooke, Grevillea 10: 127. 1882. Spermogonia amphigenous, in small 
groups, reddish brown, subeuticular, lenticular, 55-70» high, 150-200 » 
wide. Aecia uredinoid, in close usually confluent groups, amphigenous, sub- 
epidermal, chocolate-brown, pulverulent; aeciospores ellipsoid, fusoid- 
ellipsoid, or less often oblong-ellipsoid, (16—) 19-25 x 30-40 (-43) yu; wall 
chestnut-brown, inconspicuously bilaminate, the inner brown layer 34 


thick, the outer hyaline layer, including the warts, 1 » thick, closely verru- 
cose with rod-like warts 0.5 » wide and about 1 » long, germ pore one only, 
about midway between the equator and the hilum. Uredia like the aecia but 
hypophyllous and irregularly grouped or becoming confluent in rings, 
chocolate-brown, pulverulent; urediospores like the aeciospores. Telia like 
the uredia but paler brown and compact; teliospores broadly clavate, 
rounded at the apex and narrowed toward the base, smooth, (18—) 21-26 
(—28) x (52—) 60-80 »; wall 1—-1.5 » at the base and very gradually thicker 
upward, about 3 » thick near the apex, the extreme apex less than 1 u» thick, 
nearly hyaline or pale yellowish basally, becoming golden or nearly cinna- 
mon-brown apically ; pedicel hyaline, 7-9 » wide and up to 100, long but 
usually broken to 25-40 » in length. The spores germinate without a dor- 
mant period. 

Specimens examined: on Mimusops caffra E. Mey.: Soutm Arrica: Ken- 
tani, Cape Prov., 1915, A. Pegler 1908; East London, Nov. 24, 1917, E. M. 
Doidge (Mycol. Herb. Union 8. Air. No. 10909). 

S. mimusops is much like 8. aulica but has narrower urediospores and 
warts not arranged in striae. In the material cited above the aeciospores 
and urediospores have only one germ pore. However, Doidge (Bothalia 2: 
15. 1927) states that the pores are 2 or 3. If her observations are correct 
there may be more than one species on Mimusops caffa. A decision on this 
point would require access to the type (Wood 506 from Natal) and to more 
specimens that I have seen. The specimens cited above are in the Mycologi- 
eal Collections of the U. S. Department of Agriculture and were made avail- 
able through the courtesy of Mr. John A. Stevenson. Castellani and Ciferri 
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(Prod. Myeofl. Afr. Orient. Ital. 46. 1937) report the species as occurring 
also on Mimusops somalensis Chioy. in Somaliland. 

In addition to Africa the species has been reported from India on Mimu- 
sops elengi but this needs verification. Sydow (l.c.), when he named Uro- 
myces aulicus changed the original record. However, Mundkur (Fungi of 
India Suppl. Il. Sci. Monogr. Imp. Coune. Agr. Res. 12: 24. 1938) states 
that a rust collected by Ajrekar at Bombay ‘‘agrees more with U. mumusops 
than U. aulicus’’ but he gives no details as to the morphology of the fungus. 

Illustrations of the urediospores and teliospores have been published by 
Doidge (l.c.). 


7. SCOPELLA ECHINULATA (Niessl) Mains, Ann. Mycol. 37: 58. 1939. 
Uromyces echinulatus Niessl ex Rabenhorst, Hedwigia 20: 149.1881. Sper- 
mogonia (fig. 3) amphigenous, subeuticular, lenticular to hemispheric, 40— 
50 » high, 80-120 » wide. Aecia uredinoid, subepidermal, more or less con- 
centrically and densely grouped with the spermogonia, becoming confluent, 
causing reddish brown spots epiphyllously, attaining as much as 5 mm. 
diam., individual sori 0.2-1.0 mm. diam., chocolate-brown, pulverulent ; 
aeclospores asymmetrical, triangular with pores face view, obovate or 
oblong-ellipsoid with pores lateral, 26-32 x 31-440 (—43) »; wall chestnut- 
brown, 2—3 » thick, coarsely echinulate above, more finely so basally, pores 
2, adjacent to the hilum. Uredia like the aecia but scattered; urediospores 
like the aeciospores. Telia hypophyllous, subepidermal, more or less round, 
).2—0.5 mm. diam., grouped or less often scattered singly, yellowish or pale 
brownish, becoming cinereous, pulvinate; teliospores cylindrical, rounded 
above, slightly or not at all narrowed basally, 10-14 x 34-50 »; wall hyaline, 
smooth, 1 » or less in thickness, without a differentiated germ pore ; pedicels 
10-14 » wide and up to 804 long, persistent, hyaline. The teliospores ger- 
minate without a dormant period by elongation of the apex of the spore. 

Specimens examined: on Bassia latifolia Roxb.: InpIA: Bangalore, Mar. 
1, 1946, M. J. Thirwmalachar, Caleutta, 8S. Kurz 3551 (rypee!) (Rabenh., 
Fungi eur. No. 2584), Palghar, Bombay Presidency, Feb. 22, 1912, H. M. 
Chebber, Penagaluru, Cuddapah, 1946 (Comm. D. Raghava Reddy to Dr. 
Anna E. Jenkins). On Bassia longifolia L..: CEYLON : Peradeniya, Aug. 1912, 
T. Petch (Sydow, Ured. Exot. Exs. 59). 


8. Scopella payenae (Racib.) Cummins, comb. nov. Uromyces payenae 
Racib. Bull. Acad. Sci. Cracov. Math. Nat. 1909: 268. 1909. Spermogonia 
and aecia unknown. Uredia hypophyllous on reddish brown spots 1-2 mm. 
diam., round, 0.3 mm. diam., scattered singly or in groups of 2 or three, 
subepidermal, pulverulent, dark brown; urediospores triangular (‘‘ verkehrt 
kegelfoérmig, mit einem flachen, breiten Scheitel, geraden Seiten, spitzer 
Basis’’), 34-44 x 37-46 »; wall bilaminate, the inner wall thick, brown, the 
outer wall colorless, thickened at the upper angles, and sparsely echinulate, 
pores 3 or 4, adjacent to the hilum. Telia apparently like the uredia but 
yellowish and presumably compact; teliospores long ellipsoid, rounded at 
both ends, smooth, 21-25 x 46-54 »; wall uniformly thin, colorless, probably 
without a differentiated germ pore (‘‘Die Basidie entsteht apikal durch 
Zerreissen der iusseren Membran’’) ; pedicels colorless, thin-walled, persist- 
ent, 5-10 x 70-95 yp. The teliospores germinate without a period of dormancy. 

On Payena suringariana Burck.: Java: Depok, Buitenzorg, Raciborski. 
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On Payena junghuhniana Miq.: JAVA: Tjampea, Raciborski. 

The above description is adapted from Raciborski’s original, since no 
specimen has been available for study. There is little reason to doubt that 
the species is a Scopella, although the primary sori are not known. While 
perhaps similar in general to S. echinulata the teliospores are broader and 
the urediospores larger. 

9. Scopella palaquii Cummins, sp. nov. Uredo palaquii P. Henn. Hed- 
wigia Beibl. 38: 129. 1899. Spermogoniis et aeciis ignotis. Urediis amphi- 
genis, bullatis, subepidermalibus, pallide flavidis, sparsis vel laxe aggregatis 
vel circinatim dispositis, pulverulentis, rotundatis vel irregularibus, 0.2—0.4 
mm. longis; urediosporae late ellipsoideae vel globoideae, 15-21 x 20-27 p; 
episporio hyalino vel pallide flavidulo, 2-3 » crasso, echinulato; poris germ 
obscuris. Teliis hypophyllis urediis conformibus ; teliosporae oblongo-ellipso- 
ideae vel cylindraceae, utrinque rotundatae vel deorsum lenissime attenu- 
atae, 12-19 x 36-52 p, leves; episporio kyalino, ubique vix 1 » crasso; pedi- 
cello hyalino, 8-10 x 20-30 »; statim germ. 

On Palaquium sp.: Brazit: Rio de Janeiro, in botanical garden, Aug. 
1897, FB. Ule 2359 (TyYPE!). 

The teliospores have no differentiated germ pore but during germination 
the apex of the spore appears to elongate by continued growth to produce 
the basidium, as is typical of the other species whose teliospores have uni- 
formly thin walls. 

The type of Uredo palaquui P. Henn. is Ule 2357, bearing the same data. 
This specimen has not been available for study. Since telia occur on No. 2359, 
and since names based on the uredial stage are non-valid according the In- 
ternational Rules, it is selected as the type of the telial name. 


10. SCOPELLA LUCUMAE (Diet.) Cummins, Bull. Torrey Club 67: 75. 1940. 
Uromyces lucumae Diet. Ann. Mycol. 6: 95. 1908. Spermogonia and aecia 
unknown. Uredia amphigenous, bullate, pulverulent, yellowish, irregular 
in shape, 0.2-1.5 mm. long or closely aggregated and often confluent in 
groups up to 5 mm. long; urediospores globoid or broadly ellipsoid, 16-19 x 
16-26 »; wall hyaline or pale yellowish, moderately echinulate, with a ten- 
dency to be indistinctly bilaminate, 3 » thick, pores obscure. Telia (accord- 
ing to Dietel) hypophyllous, up to 2 mm. wide, pulvinate, yellowish ; telio- 
spores oblong-ellipsoid, rounded above, only slightly narrowed _ basally, 
smooth, 14-19 x 35-54 »; wall uniformly 1-1.5 » thick, without a differen- 
tiated germ pore; pedicel hyaline, one and one-half to two times as long as 
the spore, with a central persistent strand and an outer hygroscopic portion 
which swells to the width of the spore and dissolves leaving only a collar- 
like remnant at the base of the spore. The teliospores germinate without a 
dormant period by elongation of the apex of the spore. 

Specimens examined: on Lucuma caimito Roem.: Braziu: vicinity of 
Para, May 15, 1908, C. F. Baker (Sydow, Fungi Exot. Exs. 6). 

The type of this species was collected in January 1908, in the Goeldi 
Botanical Garden, Para by J. Huber. I have not had this collection for 
study but there is no question concerning the identity of the rust. Illustra- 
tions were published by Cummins (l.c., fig. 9). 


11. ScOPELLA BAUHINIICOLA Cummins, Bull. Torrey Club 67: 72. 1940. 
Uredo bauhiniicola P. Henn. Hedwigia 34: 98. 1895. Spermogonia and aecia 
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unknown. Uredia hypophyllous, scattered singly or in congested and fre- 
quently circinate groups up to 5 mm. in diameter, on dark brown leaf spots, 
the individual sori 0.2—0.7 mm. diam., yellowish, pulverulent, subepidermal ; 
urediospores broadly ellipsoid or obovoid, 15—18 x 19-26 »; wall hyaline or 
pale yellowish, 1.5—2.5 » thick, moderately echinulate; pores obscure. Telia 
developing in the old uredial infections, waxy, yellowish, pulvinate, 0.1—0.3 
mm. diam. or becoming confluent; teliospores ellipsoid or oblong-ellipsoid, 
rounded above, only slightly narrowed basally, smooth, 13-18 x 30-45 yp; 
wall hyaline, uniformly 1-1.5 » thick, without a differentiated germ pore; 
pedicel one and one-half to two times as long as the spore, with a central 
persistent strand and an outer hygroscopic portion which swells to broader 
than the spore and may dissolve, hyaline. The teliospores germinate without 
a dormant period by the elongation of the apex of the spore. 

Specimens examined: on Bauhinia heterophylla Kunth: BRaAzi.: Goyaz, 
January 1893, E. Ule 1991; Cusa: Aguacate, Mar. 23, 1903, FE. W. D. Hol- 
way 1213 (Bartholomew N. Am. Ured. No. 2183), Candelaria, Jan. 1917, 
W. T. Horne, Canasi, Mar. 25, 1919, J. R. Johnston 1115 (Type!), Guanazay, 
Sept. 13, 1904, F. S. Earle 1499. 

Hennings (/.c.) designated Ule 1994 as the type of Uredo bauhiniicola. 
The specimen cited above bears the same collection data other than number 
and doubtless is the same as U. bauhiniicola, since the packet is marked U. 
bauhiniicola P. Henn. n. sp. Ule 1991 differs in no way from the uredia 
present in Johnston 1115. Inasmuch as the latter also has telia it is taken as 
the type of S. bauhiniicola. 

It remains conjectural whether this rust is a Scopella but certainly it is 
remarkably similar to S. ducumae. A final decision can be reached only when 
the primary stages are discovered. If the spermogonia correspond to those 
typical of Scopella the species can be validly left in that genus. If, on the 
other hand, the spermogonia are globoid and subepidermal the species will 
need to be transferred to Maravalia. 

Illustrations were published by Cummins (/.c. figs. 5, 6). 


12. SCOPELLA CRYPTOSTEGIAE Cummins, Bull. Torrey. Club 67: 72. 1940. 
Uredo cryptostegiae Vestergr. Sv. Bot. Tidskr. 8: 90. 1914. Spermogonia 
and aecia unknown. Uredia hypophyllous, subepidermal, round, 0.1—-0.3 mm. 
diam., yellowish, pulverulent, more or less evenly and densely scattered ; 
urediospores asymmetrical, broadly ellipsoid or more or less reniform, 19- 
25 «x 25-36 »; wall hyaline, smooth on the flattened side, strongly echinulate 
elsewhere, uniformly 2—2.5 » thick or often thickened apically to as much as 
7» and becoming gradually thinner toward the base; germ pores obscure. 
Teliospores developing in the uredia or in separate sori, subepidermal, 
round, 0.1-0.2 mm. diam., compact, waxy, yellowish; teliospores ellipsoid, 
narrowly rounded at both ends, smooth, 12-17 x 27-38 »; wall hyaline, uni- 
formly 1» or less in thickness, lacking a differentiated germ pore; pedicel 
hyaline, persistent, shorter than or equal to the spore in length. The telio- 
spores germinate without a period of dormancy by elongation of the apex 
of the spore. 

Specimens examined: on Cryptostegia madagascariensis Boj. : MADAGAS- 
cAR: Majunga, April 1912, B. Palm, type! (Vestergr. Microm. Rar. Sel. 
1660). 

The Sydows (Monogr. Ured. 4: 431. 1924) state that the species belongs 
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to Hemileia but the transfer was not made. It was transferred to Scopella 
(l.c.) because the sori were not superstomatal. Unpublished studies by 
Gopalkrishnan indicate that the sori in Hemileia are not exclusively super- 
stomatal but that species now placed in the genus, notably H. holstii Syd., 
have subepidermal sori. The unilaterally flattened urediospores of 8S. crypto- 
stegiae are typically hemileioid but the elongate teliospores are more like 
those of Scopella. It is not improbable that the species should be transferred 
to Helmileia. 

Interestingly enough, if the characterization of Hemileia is broadened 
to include species with broad subepidermal uredia and telia, as well as those 
with the superstomatal type, then Hemileia and Scopella appear to be 
closely related. One must assume, in addition, that the spermogonia and 
aecia of Hemileia will prove to be similar. 

An illustration of the teliospores was published by Cummins (l.c., fig. 3). 


13. ScoPpELLA Fict Mundkur & Thirum. Imp. Mycol. Inst. Kew Mycol. 
Papers 16: 9.1946. Spermogonia amphigenous, on orange-yellow leaf spots, 
subcuticular, lenticular, about 150 » wide and 40 » high, without paraphyses. 
Aecia and uredia wanting. Telia amphigenous, with the spermogonia, sub- 
epidermal, erumpent, waxy, orange-yellow; teliospores oblong-ellipsoid or 
clavate-ellipsoid, rounded above, somewhat narrowed basally, 19-27 x 51-84 
nw; Wall colorless, uniformly 1 » thick, smooth, without a germ pore; pedicel 
hyaline, persistent, 5-7 » wide, 60-96 » long. The teliospores germinate with- 
out a period of dormancy by elongation of the apex of the spore. 

On undetermined Sapotaceae: INDIA: Shambagnur, Madras, Aug. 18, 
1940, Thirumalachar (TYPE), Balehonnur, Mysore, Apr. 6, 1944, Gopala- 
krishna, 


I have seen no material of this species, which is the only microcyeclie spe- 
cies described in the genus. Illustrations published with the original descrip- 
tion (l.c. fig. 7) indicate that both the spermogonia and the teliospores cor- 
respond to those of other species of Scopella. The host was originally re- 
ported as an undetermined species of Ficus but Thirumalachar (in litt.) 
has advised me that it is a member of the Sapotaceae, although the genus 
and species have not yet been determined. 


EXCLUDED SPECIES 

SCOPELLA ASCOTELA (Syd.) Ramak. & Ramak. Proc. Indian Acad. Sci. 
B. 26: 64-68. 1947. 

This species has subepidermal, globoid spermogonia quite distinet from 
those of Scopella, as clearly illustrated by Ramakrishnan and Ramakrishnan 
(l.c.). It is, consequently, to be excluded from the genus Scopella and seems 
validly placed as Maravalia ascotela (Syd.) Mains. 


THE ARTHUR HERBARIUM, 
PURDUE UNIVERSITY AGRICULTURAL EXPERIMENT STATION 
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SPECIFIC AND TRIVIAL DECAPITALIZATION 
NICHOLAS POLUNIN 


Among the minor considerations which are apt to add their quota to the 
complexity of the plant scientist’s existence is that of whether the species or 
other names or epithets of various entities below the rank of genus should 
be written with an initial capital or small (lower case) letter. This introduces 


for the student one more question to ask and matter to grasp as best he 


can, for the teacher one more item to expound, and for the editor one more 
nuisance to check ; for scholars the prevailing uncertainty maintains a source 
of usless controversy and unnecessary irritation. 

The main reasons for the use of capital initials for certain categories of 
specific and trivial names or epithets appear to be four, viz. (a) sentiment 
suggests it, as we have a natural distaste for seeing proper names, particu- 
larly, written with a small initial, though the changed practice with regard 
to place-names seems incongruous; (b) history and tradition tend to support 
it (Fernald 1947, 1949), though again far from consistently (Steere 1945), 
so that the ‘weight of custom’ is not heavy; (¢) it may be interesting to 
recognize a specific name as that of a genus or as having been originally a 
vernacular (or often barbaric) name, and capitalization singles out such 
names and indicates their etymology (Bailey 1946), while the convention 
may explain an apparent lack of conformity and frequent excuse from de- 
clension, obviating confusion where a noun in apposition fails to agree with 
the generic name; (d) responsible scientists should further standardization 
by following an internationally agreed recommendation—in this case No. 
XLIII under Article 70 of Section 13 of the Rules (Camp, Rickett & 
Weatherby 1947), which says that ‘‘Specifie (or other) epithets should 
be written with a small initial letter, except those which are derived from 
the names of persons (substantives or adjectives) or are taken from generic 
or vernacular names (substantives or adjectives ).”’ 

The main arguments against this retention of capitals appear to be as 
follows : 

1) It demands much tedious and unproductive labor to determine which 
initials should be capitalized, and much thankless checking by editors who 
would do their job thoroughly (British Ecological Society 19483, Wiltshire 
1944, Steere 1945) ; indeed many nowadays have given up trying. Alterna- 
tively there remain inconsistencies or even errors. 

2) Capitalization gives to a small proportion of specific and trivial de- 


214 
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signations a false emphasis, decapitalization alone giving the complete con- 
sistency (Steere 1945) which is in line with the ‘equivalence’ of entities of 


similar rank (Pennell 1935). Thus can we do away with any suggestion 


that some plants are necessarily more worthy than others, or memorialized 
persons necessarily more dignified—when the Rules state that ‘regard for 
persons’ is a secondary consideration (Beetle 1943). The zoologists’ story of 
the man who named a new species of skunk after his worst enemy has its 
botanical counterparts! 

3) In zoology, geology, and other sciences, decapitalization has long been 
the established practice, and latterly this has become more and more the 
custom in such applied fields as forestry and the more ecological aspects of 
agriculture which together represent vast numbers of professionals and in- 
terested laymen. Considerable inroads have been made on the practice of 
capitalization through paleontological and other writings, and the insistence 
of many abstracting journals (such as Biological Abstracts) and govern- 
mental presses (such as that of the United States) on the simpler expedient 
of uniform decapitalization. Ecologists and foresters are particularly out- 
spoken in this direction, as are economic botanists on behalf of their lay 
clientele. 

4) Capitalization has to be explained in some detail to students, and, 
like ‘‘long’’ and ‘‘unpronounceable’’ names to the layman, tends to annoy 
people and weigh against the popularity of the subject, adding another item 


‘ 


which at best has little evident meaning or value and at worst seems ‘‘one 
more nuisanee’’ to contend with and always have to worry about. In Botany, 
where meticulousness is so important, this may be claimed to have educa- 
tional value as a mental exercise (Bailey 1946) ; but almost any other item 
would seem better than capitalization in this respect, and more worth while 
in this busy life. 

5) As it is customary to italicize plant names, capitalization of some 
specifics and trivials mars the symmetry of a list and introduces unevenness 
and sometimes raggedness to the appearance of a printed page. Moreover, 
undeclined generic names used for species (sometimes without the appro- 
priate generic name immediately preceding it) are puzzling and often dis- 
turbing to the perusing eye (Pennell 1935), looking like genera (a seareh 
for which is often the reason for scanning a list) ; nor is the situation much 
better with names in the genitive case. 

6) The recommendation concerning capitalization as it now stands is 
= ambiguous, subject to conflicting interpretations, and not applied 
literally even in the Rules themselves’’ (Steere 1945). Thus ‘‘. . . our trend 
toward decapitalization has already progressed beyond the literal interpreta- 
tion of the very recommendation concerned with it. To illustrate; we have 
already abandoned the capitalization of specific names which are adjectival 
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forms ‘taken from’ generic names’’ (Steere 1945), and do not, for example, 


customarily capitalize epithets made up of a generic name or root plus such 


‘ 


a termination as ‘‘-oides,’’ ‘‘-forme,’’ “*-folius,’’ ete., although they are in 


effect ‘‘taken from’’ generic names. Thus already we are not following the 
recommendation in anything like its entirety. Definition is even needed in 
the matter of ‘‘names of persons,’’ for we are not told what to do about 
Gods and Goddesses, devils, hobgoblins, and other vagaries of fancy or 
mythology. Nor have we guidance as to how to treat latinizations of ver- 
nacular names, or translated forms such as episcopus (for Mr. Bishop), 
which are clearly ‘‘taken from’’ vernacular and ‘‘derived from’’ personal 
names, respectively, but which, if we judge by some other instances of inter- 
pretation of the recommendation, might yet avoid capitalization even by the 
meticulous. 

7) As indicated in the last paragraph, numerous names not now capital- 
ized would have to be, and thousands of instances reconsidered, if the pres- 
ent wording of the Rules were followed implicitly. This would be a com- 
plication not only for students and authors, but also for typists, typesetters, 
and others. Quite apart from what the recommendation means, the word- 
ing needs reconsideration. Moreover we are not told what to do with new 
genera or promotions from lower ranks—whether capitalization should be 


made retroactive (confusion might result if it were not, and even recent 
erections can be highly characteristic and familiar ).' 

8) With the present admirable tendency of men of science to see things 
in wide perspective and consider various animals, plants, fossils, ete., all to- 


gether—for example in ecological, genetical, and evolutionary papers—strict 


1 Retroactive rulings might with advantage be considered as a means of attaining 
stability in some other cases—as for example the tiresome question of the endings (1 or 
2 i’s, ete.) of epithets derived from personal names (about which recommendation XL is 
unsatisfactory, at least in view of the demands of Art. 70). Thus in the case of the 
botanically recommended form Smithii, not only is there an unnecessary letter at the end 
but the rule of priority demands reference to the original publication to see which form 
should be followed; vastly preferable in this connection would seem to be the ‘Inter- 
national Rules of Zoological Nomenclature’ which sensibly demand (Art. 14, ¢) that of 
any modern patronymic, even if it is of Latin form, ‘‘the genitive is always formed by 
adding, to the exact and complete name, an i if the person is a man, and an ae if the 
person is a woman.’’ At the Congress in Paris in 1948 it was decided to add a provision 
that where a name has been formed not in accordance with this direction (e.g. Smithii) 
it is to be ‘‘automatically corrected’’ without loss of priority in time or original au- 
thority. Some such regulation and provision would seem to be desirable in our botanical 
rules, and make it unnecessary for us to keep on correcting one another. There is also 
need for clarification of Art. 27 which tells us that ‘‘ Names of species are binary com- 
binations consisting of the name of the genus followed by a single specific epithet. If an 
epithet consists of two or more words, they must either be united or joined by hyphens’’; 
and yet what should we do with such items as de Baryanum, which ‘‘. . . it is illiterate 
to write ... in one word with a small b’’ (Wiltshire 1944), while the other possibilities 
(De-Baryanum, Debaryanum, De-baryanum, and de-Baryanum) are all etymologically 
incorrect! 
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‘‘scholarship’’ may demand the maintenance of capitalized and decapital- 
ized forms of otherwise identical names (e.g. belonging to different sciences, 
or of different origins )even on the same page; and although the zoological 
Rules until 1948 permitted capitalization of names derived from those of 
persons (but in no other circumstance), this was so rarely done that most 
zoologists as well as botanists and ecologists seemed unaware of the conces- 
sion and we were apt even to get, for example, the disturbing incongruity 
of a botanical Smithii and a zoological smithi in the selfsame paper! How- 
ever, at the International Congress of Zoology held in Paris in July, 1948, 
it was agreed, on the recommendation of the International Commission on 
Zoological Nomenclature, to delete this option so that in future all specific 
and subspecifie trivial names will have to be written with a small initial 
letter. 

9) There is a tendency to change conventions and even rules, and in 
this connection it should be emphasized that, already, very different groups 
of names have been capitalized in the past. Thus for a long time it was cus- 
tomary to capitalize all designations incorporating personal or geographic 
names, but nowadays the latter are excluded from this practice ; here again 
the only way to insure conformity and consistency would seem to be by 
uniform decapitalization (or uniform capitalization in the manner of as- 
tronomers). In other instances the tendency is towards increasing the 
groups of names to be capitalized, which again has been used as an argu- 
ment against that practice (Blake 1940). 

10) The same word may even be capitalized or not, according to whether 
it originated from a personal or a geographic name, or from a genus name 


se 


or a word accidentally duplicating one. Thus . some species names, as 
descriptive adjectives, resemble or exactly duplicate generic names, and it 
is only the caprice of the original author which determines whether or not 
such names should be capitalized’’ (Steere 1945). Numerous bryophytie ex- 
amples proposed as descriptive adjectives that should accordingly not be 
capitalized although they duplicate familiar generic names include Mnium 
hymenophyllum; nor is evident conformity in declension always present as 
a ‘‘reminder.’’ Again, ‘‘Trifolium”’ in pre-Linnaean times was the ‘‘gen- 
eric’’ appellation of any plant with three leaflets to the leaf, and it may be 
that some more recent authors have used it in that sense rather than in ref- 
erence to the familiar leguminous genus. 

11) Also baffling to the uninitiated is the frequent resemblance of place- 
names to personal ones. Thus we learn with surprise that Castilleja gleasoni, 
Sphagnum henryense, Macromitrium elizabethae, Bryum alexandri, B. 
catharinae, B. lawersianum, and B. melvilleanum are (or at least appear to 
be) based on geographic names and should not be capitalized (Steere 1945). 
All except the first of these are mosses, although a comparable list could 
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be made from almost any other group of plants. But how far back should 
we proceed—should not the scholar trace such lines at least to the appar- 
ently original source when this is a person? And how about people whose 
names are derived from those of places—or originally from some attribute 
of a place? Thus the above melvilleanum, although supposedly* intending 
to refer to the place of origin of the species concerned (it was originally de- 
scribed as Ptychostomum pulchellum, allegedly from Melville Island in the 
Canadian Arctic Archipelago), appears nevertheless to be derived from the 
name of a person in that Melville Island was not so many years earlier 
named by its discoverer, Captain W. E. Parry, for a certain Viscount Mel- 
ville, then First Lord of the British Admiralty. But Melville’s name (for 
ordinary usage, though more strictly part of his title) was derived from 
that of a place (Melville in the County of Edinburgh), which for all we are 
informed may yet have been derived from that of a fellow who settled there! 
Truly, how far back are we to go? And, for that matter, what precisely is a 
personal name, and what a geographic; what should we do with Crataegus 
arnoldiana, which we are told was named for the Arnold Arboretum? 

12) Not infrequently it is ‘‘. . . difficult to decide whether an epithet 
has ever been used as a generic’’ (British Ecological Society 1943) or ver- 
nacular (or barbaric) name, what precisely a vernacular name is, and, even 
after long searching, whether certain names are to be considered vernacular 
or not—after which comes the decision of whether the particular usage in 
question conforms to the recommendation or not. Accordingly in the matter 
of derivation from personal, generic, and vernacular names—the three 
categories with which the capitalization recommendation deals—there are 
difficulties of definition and frequent doubts: at best, as indicated above, 
considerable ‘‘research’’ is often necessary to determine what precisely 
should be done, and, at the worst, the problem proves insoluble—as for in- 
stance when it is necessary to guess what was in the mind of a deceased 
author! Thus is it sometimes impossible to determine whether a large or 
small letter is right (according to the recommendation), even after many 
hours of work in an adequate library; the task seems largely a waste of 
time, and those who through bitter experience come to this conclusion are 
apt to hope that others will soon follow with the same opinion ( Wiltshire 
1944). Nor, having regard to the vastness of the ever-expanding literature, 
is it possible to do this ‘‘research’’ over a wide range of groups in many 
centers in the world today—or often to see original descriptions without a 
great deal of trouble (to others as well as oneself). Surely the tendency 
should be toward simplification and not complication of our lives, toward 
reduction rather than multiplication of our tasks. 

2 C. Miiller (Syn. Muse. Frond. I, p. 267) in proposing it simply indicated ‘‘ Patria. 
Insula Melville.”’ 


ia. 
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13) In face of the rather appalling lack of consistency in capitalization, 
to which practice the opposition in any case now seems too strong to secure 
its general observance, the current trend is towards complete decapitaliza- 
tion—which saves time, temper, and money, while simplifying life and in- 
creasing efficiency. The process has gone so far, and is so widely advocated 
and even demanded, that the only means of attaining uniformity would 
seem to be by conforming to universal decapitalization of specifies and 
trivials, which moreover would be in conformity with the exhortations of 


sé 


the Rules themselves that they . should be simple and founded on con- 
siderations sufficiently clear and forcible for everyone to comprehend and 
be disposed to accept’’ (Art. 3), and that they ‘‘aim at fixity’’ (Art. 4). 

14) Unnecessary conflict is caused by the insistence of many publishing 
offices or institutions* one way or the other (i.e. on capitalization or decap- 
italization), as well as confusion by the lack of conformity with zoological 
rules; here again the only full and lasting remedy would seem to lie in 
uniform decapitalization—especially as many workers outside of taxonomic 
fields (and they include quite eminent biologists) have difficulty even with 
the less obscure cases or think the capitals are misprints. Moreover there 
is a modern—and, in that it is economical, surely progressive and desirable 

tendency to reduce capitalization in titles, ete. Such tendencies toward 
simplification lose for us little if anything, but may save much in time and 
energy where decisions are often a matter of opinion. 

15) There seem to be no adequate grounds for making an ‘‘ivory tower 
of capitalization,’’ no indisputable reason why those who adhere to this 
practice should brand all others as unscholarly. Indeed in one way or an- 
other, capitalization breeds unscholarly inconsistency and maintains an un- 
desirable and unnecessary source of error which squanders the time and 
patience of students, teachers, and editors—and also, sometimes, money, for 
example by introducing costly proof corrections. In one instance of a Gov- 
ernment publication for which I was mainly responsible, and which con- 
sisted largely of papers written by specialists living in other countries (and 
of which, including as it did several thousands of botanical names, the edit- 
ing for capitalization alone had taken days and nights of hard labor), the 
printer capitalized all the specific and intraspecific designations in large 
sections of the work. As a result of this and other lapses the proof correc- 
tions were so numerous that much of the (linotype) book had to be reset, 
awkward questions were asked in Parliament about the cost of production, 
and considerable harm was done to the cause of governmental publication 

3 Such as the Royal Botanic Gardens and Herbarium, Kew, and the Institut fiir 
Kulturpflanzenforschung der Deutschen Akademie der Wissenchaften zu Berlin, in a 


paper emanating from which there recently appeared a footnote stating (transl.) ‘‘ Ae- 
cording to the rule adopted at the Institute for Research into Cultivated Plants, all 


’ 


species names are written with small letters.’ 
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of *‘pure’’ scientific work. The reasons are here almost as clear as the rem- 
edy ; the outcome was a decision for uniform decapitalization. It had to be 
largely my decision and | was by that time glad enough to make it, al- 
though, incidentally, it involved decapitalizing derivatives from my own 
name several times (Polunin 1947, ete.). 

16) Capitalization is scarcely in line with the tenor of the Rules when 
they emphasize (Art. 4) that ‘* Other considerations such as absolute gram- 
matical correctness, regularity or euphony of names, more or less prevailing 
custom, regard for persons, ete. ... are relatively aecessory,’’ and (Art. 15) 
that ‘‘The purpose of giving a name to a taxonomic group is not to indi- 
cate the characters or the history of the group, but to supply a means of 
referring to it.’’ Thus capitalization ‘‘adds nothing significant to the name 
as the distinctive label of an organism, which is its primary function’’ 
(Blake 1940) ; and indeed we should not focus attention on names as such, 
or meddle with them in ways that do not clear the field for interest in real- 
ities (Copeland 1934); especially should we not emphasize some names 
more than others of (at all events theoretically) equal rank. This again 
would seem to agitate against viewing scientific problems on a world-wide 
basis. Decapitalization immediately distinguishes ‘‘specifice names’’ from 
generic ones, and ‘‘. . . offers the saving short-cut desired by the busy person 
who cares for the substance, not the superficialities, of things’’ (Brown 
1933). Moreover decapitalization can be fully international, showing no 
favouritism for any particular racial or linguistic tendency unless it be of 
the ancient Latin which, actually, did not make the rigid distinction be- 
tween capital and ‘‘lower case’’ letters. 

There thus appears to be an almost overwhelming case for decapitaliza- 
tion, without which I, for one, would have continued to labor under the 
system (of capitalization) to which I was brought up. Indeed several more 
could easily be added to the above sixteen (often composite) items, but 
simply do not seem worth the space. Nor did a detailed—and too long to 
publish—reconsideration of the reasons for capitalization alter the feeling, 
which indeed has become a conviction, that it is advisable to propose the 
omission from the International Rules of the present text of the recommen- 
dation concerning capitalization (Ree. XLIIT) and to suggest the substitu- 
tion of some such wording as the following: All specific and trivial names 
or epithets should be written with a small initial letter, although writers 
especially desiring to use capital initial letters for particular names or 
epithets may do so when these are directly derived from the names of per- 
sons (whether actual or mythical), or are vernacular (or barbaric) names, 
or are previously published (including pre-Linnaean and invalid) unmodi- 
fied generic names. 


In conclusion I take pleasure in acknowledging deep indebtedness to Dr. 
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Wendell H. Camp and the late and grievously missed Charles A. Weatherby 
for helpful suggestions in connection with this paper, an early draft of 
which they were kind enough to read. Valued support and contributions 
have also come from among the authors cited and, personally, from Drs. 
S. F. Blake, A. W. Evans, E. T. Wherry, A. C. Smith, and R. T. Clausen. 
McGiuu UNIVERSITY 
MONTREAL, QUEBEC 
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TORREYA 
In the Twinkling of an Eye* 
Epwin B. Matzke 


Human eves have been twinkling for a long time. St. Paul, speaking of our 
resurrection, in his First Epistle to the Corinthians, says that it will come “in a 
moment, in the twinkling of an eve, at the last trumpet.” 

In science eyes have twinkled for centuries, when inductive reasoning, based 
on simple, known facts, seemed to supply a general conclusion, more broadly ap- 
plicable. In the next half hour I should like to take up a number of instances of 
this type of reasoning, and show how future research has dealt with each of them. 
Since the topie with which we have been especially concerned in recent years is 
the three-dimensional shapes of cells in tissues, examples will be drawn from this 
field of research. 

You are undoubtedly familiar with the “peas of Buffon.” In volume 4 of his 
ponderous Histoire Naturelle, published in 1753, Buffon discussed the compartments 
of a honeyeomb and drew comparisons with peas. Buffon stated that if peas, or 
preferably some eylindrical seeds, are permitted to absorb water and swell in an 
enclosed vessel, the cylinders become six-sided columns. Although relationships with 
rhombie dodecahedra may be implied, Buffon apparently did not count the faces of 
the peas nor state that they become modified into dodeeahedra. Still he is almost 
universally given responsibility for this in the modern biological literature. 

Actually the experiment on peas was performed, recorded, and illustrated by 
Stephen Hales in 1727. Hales stated, in his Vegetable Staticks, “I compressed several 
fresh parcels of Pease in the same Pot, with a foree equal to 1600, 800, and 400 
pounds; in which Experiments, tho’ the Pease dilated, yet they did not raise the lever, 
because what they increased in bulk was, by the great incumbent weight, pressed into 
the interstices of the Pease, which they adequately filled up, being thereby formed 
into pretty regular Dodecahedrons.” 

Buffon did not cite Hales in his 1753 publication; that he was well aware of 
his experiment, however, is attested by the fact that his first scholarly undertaking 
was the translation of Hales’ Vegetable Staticks, including the passage on peas, into 
French. This was when he was a young man of 28, in 1735, eighteen years before 
volume 4 of his Histoire Naturelle was published. 

Still D’Arey Thompson, in the 1942 edition of his monumental and provocative 
hook on Growth and Form, says “If we squeeze a mass of clay pellets together, 
like Buffon’s peas, they come out, or all the inner ones do, in neat garnet-shape, or 
rhombie dodecahedra.” Again he speaks of an “assemblage of regular rhombie dode- 
cahedra, as might be expected and as Buffon had found.” Elsewhere in recent bio- 
logical literature we read of the experiment of Buffon in which “peas became rhombie 
dodecahedra.” These are, then, the peas of Hales and not of Buffon; they are not 
rhombie dodecahedra. Actually neither Hales nor Buffon said that they were rhombie. 

If the peas are not rhombic dodecahedra, then why arent they, and why were 

* Delivered as the address of the retiring president of the Torrey Botanical Club, 
at the annual meeting held at Columbia University, January 17, 1950. Illustrated with 
motion picture film, lantern slides and cell models. 
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Thompson and others misled? 

In order to change into rhombic dodecahedra, the peas would have to satisfy 
five conditions : 

1. They would have to be spherical to begin with—which, of course, they are not. 

2. They would all have to be equal in volume, which they never are. 

3. They would have to be of uniform consistency throughout, not differentiated 
into cotyledons, hypocotyl, plumule, ete., which swell unequally. 

+. They would have to be compressed and dilated sufficiently to eliminate all 
interstices, and still remain as separable peas to be picked apart and examined. 

5. They would have to be stacked individually in dodecahedral stacking, which 
Hales did not do. 

We have tried the experiment with the peas, and we were unable to determine 
their shape with requisite precision after they had swelled in a container, Hales 
probably saw configurations in the peas which looked like fragments of rhombie 
dodecahedra,—which can be observed,—and coneluded, in the twinkling of an eye, 
that they were “formed into pretty regular Dodecahedrons.” 

He may also have been led astray by the stacking of cannon balls. Stacking 
cannon balls has been a favorite pastime ever since the invention of gunpowder. 
Close-packing of cannon balls involves placing 12 around a central one. Compression 
of balls stacked in this way produces rhombie dodecahedra. However, these are 
stacked. Merely filling a pot with peas is not stacking. What happens when they are 
just poured in? 

Some 12 years ago a series of experiments on compression of lead shot was 
performed in the Laboratory of Plant Morphology at Columbia (Marvin 1939a, 
Matzke 1939). Unlike peas, lead shot of practically uniform volume ean be ob- 
tained; they are all spherical, of the same consistency throughout—all lead—, they 
can be compressed to eliminate intervening spaces completely, and they ean be 
stacked if desired. These lead shot, which had been carefully selected under a 
microscope for uniformity of size and shape, were put into a steel cylinder, and 
then compressed with a steel plunger, in the Testing Laboratories of the De- 
partment of Civil Engineering at Columbia. At 35,000—40,000 pounds pressure all 
spaces between the shot were eliminated and the shot could still be picked apart and 
examined, At higher pressures they all fused into a solid mass of lead, As a result 
of these experiments on compression of shot four conclusions could be drawn: 

1. If the shot were stacked in cannon-ball fashion and compressed, nearly 
regular dodeecahedra were formed. 

2. If the shot were just poured into the cylinder the way Hales presumably put 
his peas into the iron pot, irregular 14-faced bodies were formed. 

3. If less than 35,000 lbs. pressure was used, the shot had fewer than 14 faces 
due to “intercellular” spaces, but they were never rhombic dodecahedra, 

4. If small and large shot were mixed together and compressed, highly irregular 
polyhedra were produced, the smaller ones usually with fewer than 14 faces, the 
larger ones with more than 14, and the combined average was somewhat less than 14. 

This series of experiments should relegate the “peas of Buffon” to the limbo 
of quaint and forgotten dreams. They never were rhombic dodeeahedra, and they 
never will be. This inductive reasoning was therefore incorrect. 

In nearly all the textbooks of botany, zoology and biology in the nineteenth 
century and in some in the twentieth, there is a discussion of the three-dimensional 
shapes of cells in morphologically undifferentiated tissues. In the latter half of the 
nineteenth century it was rather generally decided that cells in such tissues had the 
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form of rhombie dodecahedra. This conclusion was presumably arrived at because of 
three main considerations : 

1. It was pointed out that spheres in cannon-ball stacking yielded rhombie 
dodecahedra on compression. 

2. A rhombic dodecahedron, cut in section through the center, in one direction 
at least, is hexagonal in outline. 

3. Cells in undifferentiated tissues, cut in section, are often hexagonal in outline. 

Putting these three considerations together the nineteenth century biologists con- 
cluded inductively that such cells were fundamentally rhombic dodecahedra. 

Thus the matter rested until 1923, when Professor F. T. Lewis of the Harvard 
Medical School published his now classical paper entitled “The typical shape of 
polyhedral cells in vegetable parenchyma, and the restoration of that shape follow- 
ing cell division.”” Lewis demonstrated conelusively, in this and subsequent publica- 
tions, that cells in undifferentiated tissues have an average of 14 faces—they are not 
dodecahedra. This conelusion stands unchallenged. The authors preceding him, who 
advocated rhombie dodecahedra, were wrong. Lewis accomplished what none of his 
predecessors had been able to do—namely study individual cells in tissues face by 
face in three dimensions. 

In his first publication on the subject Lewis emphasized the orthie tetrakaide- 
cahedron of Lord Kelvin (1887, 1894) as the typical shape of cells in undifferentiated 
tissues, and as the type from which other configurations can be derived. This is a 
14-faced figure with 8 hexagonal and 6 square faces. 

The 14-faceted figures of Kelvin—the orthie and minimal tetrakaideeahedra 
were presented as theoretical ways of dividing space completely into similar, uni- 
form compartments with minimum partitional area, with stable angles, with equal 
and regular spacing of the compartments. As a mathematical concept the minimal 
tetrakaidecahedron satisfies the required conditions; it is “incontrovertible.” 

Lewis has popularized the Kelvin figures, as well as an orthoid tetrakaide- 
eahedron (Lewis 1943), similar to those of Kelvin but with the quadrilateral and 
hexagonal faces not regular. These figures are coming to be generally accepted as the 
shape for cells in tissues (Van Iterson and Meeuse 1941, Meeuse 1942). There is no 
doubt that under certain more or less ideal conditions and with “perfect spacing,” 
the Kelvin and orthoid tetrakaidecahedra may be realized. There is also no doubt 
that they normally oceur very infrequently. Among 350 cells in tissues essentially 
undifferentiated morphologically, Lewis (1923, 1925, 1933, 1943) did not find a 
single one with the 6-0-8 formula (6 quadrilaterals, 0 pentagons, 8 hexagons). 
From the Laboratory of Plant Morphology at Columbia, extensive data have been 
published by various authors (Marvin 1939b, Higinbotham 1942, Dodd 1944, Hul- 
bary 1944, 1948) on 650 cells, chosen, without special selection, from six mor- 
phologically undifferentiated tissues in as many different genera of plants. In these 
650 cells there were 4 with the 6-0-8 formula—2 among 150 Ailanthus glandulosa 
pith cells, and 2 among 100 Rhoeo discolor leaf parenchyma cells. Among these 
same 650 cells there were 32 cells with the formula 3-6-4 (3 quadrilaterals, 6 penta- 
gons, and 4 hexagons), 27 cells with the combination 4-4-4, 22 with the combination 
44-5, and 20 with the combination 44—6. Therefore, in 1000 cells, chosen without 
prejudice, and carefully and laboriously studied at Harvard and Columbia, 4 
orthoid tetrakaideecahedral cells have been found—.4%. Recent investigations on 300 
cells of the apical meristem of the shoot, 200 in Coleus (Holtzman 1949) and 100 in 
Elodea (Matzke 1949b), show a similar and wide range in the combination of faces. 
Among these 300 cells, one (in Elodea) had the 6-0-8 combination—.3%. Further 
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study will undoubtedly disclose additional cells with the 6-0-8 formula, and the 
average may turn out to be somewhat higher, especially if greater emphasis is put 
upon tissues with more regular cellular arrangements. But the general conclusion 
seems Ineseapable. That internal cells in undifferentiated tissues have an average of 
approximately 14 faces is definitely true. That they generally or frequently take on 
the shape of the Kelvin tetrakaidecahedra is just as definitely not true. Other shapes 
are much more Common. 

Lord Kelvin described the tetrakaidecahedra for soap film systems. His abstract 
discussions were given broad application by D’Arey Thompson. In his Growth and 
Form it is stated: “We may take it as certain that in a homogeneous system of fluid 
films like the interior of a froth of soap-bubbles, where the films are perfectly free 
to glide or turn over one another and are approximately co-equal in size, the mass 
is actually divided into cells of this remarkable conformation” (the minimal tetra- 
kaidecahedron of Kelvin). In comparing these soap film figures with those of cells, 
Thompson says further, “But after all, the geometry of the 14-hedron, displayed to 
perfection by our soap films in the twinkling of an eye, is only roughly developed in 
an organic structure, even one so delicate as elderberry pith.” 

Having finished the work on lead shot, and as a result being similarly skeptical 
about soap bubbles, we started a series of experiments on these. A 188 ce. dish 
was filled with nearly 1900 measured bubbles, each one one-tenth of a ec., measured 
ina Yale tuberculin syringe. It was possible to focus down upon these and to pick 
out any individual bubble of a mass of 1900 by using a low power binocular dissect- 
ing microscope. For 600 central bubbles examined, the average number of contacts 
was 13.70 (Matzke 1940, 1945, 1946). This is close to 14; however, not a single bubble 
of 600 examined had the configuration which Kelvin had deseribed, and which 
Thompson had accepted. The commonest combination was 1—10—2 (1T8 of 600 bub- 
bles). There were no rhombie dodecahedra. When small and large bubbles were 
mixed (Matzke and Nestler 1946), the deviation from 14 was greater, though the 
total general average was still close to 14. Thompson’s eyes had twinkled, but his 
conclusion was incorrect. 

Cells in some tissues show greater resemblance to the bubbles in foam; in other 
tissues they show greater similarity to the compressed shot. Thus the relative im- 
portanee of contact and pressure and of surface forees in 3 dimensional cell shape 
determination has been analyzed and is being evaluated. 

Recently cells in the epidermis of the apical meristem of Elodea have been 
studied in division, just as the cell plates touch the walls of the parent cells. In this 
way 100 parent cells and 200 daughter cells into which they divided were analyzed. 
Previous to that, 200 resting epidermal cells of the same region had been studied 
(Matzke 1948, 1949a). The 200 resting cells had an average of almost precisely 10 
(10.005) faces per cell, and the commonest arrangement was 4-4-2. It might be 
supposed that these cells would divide in half, and that the two halves would then 
grow back to the original size. Actually that does not happen. The cells increase in 
size before division, so that the average number of faces is increased from 10 to 
nearly 12 (11.67). Then when the cell divides the two daughter cells have almost 
the number of faces of the original resting cell, 9.26. The combination 44-2 was 
the second most common in the daughter cells; it was the commonest in the resting 
cells. 

As this work progresses it becomes more and more obvious that the three- 
dimensional shapes of cells in tissues, like so many other aspects of life, are not 
due to one factor or to one set of factors; they are the result of the simultaneous 
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interaction of numerous factors, These factors are not always identical, and they are 


not always operative to the same degree. Uniformity would not be expected here 


any more than anywhere else in the plant and animal kingdoms. It is not achieved, 
Among the factors which have been studied and analyzed, as outlined above, are 
contact and pressure, surface forces, volume differences, and direction of cell divi- 
sion. Others, which must also be considered, include unequal growth, the necessities 
of spherical geometry (Lewis 1944), and inherited form tendencies of cells (Harper 
1916). 

In the three cases of inductive reasoning discussed in detail above the con- 
clusions reached were incorrect. Peas are not rhombic dodecahedra upon compression 
and “dilation”; cells in undifferentiated tissues are not rhombic dodecahedra, and 
bubbles in a foam are not minimal tetrakaidecahedra. 

Is this an indictment of twinkling eves? Far from it. In each case someone's 
supposition stimulated research which led to better understanding and the truth. 

Twenty-five, fifty, or a hundred years hence, the work which we have been 
doing, will, we hope, be analyzed and scrutinized in the light of further knowledge, 
and extended and amended. If our successors have a twinkle in their eyes, and if they 
are willing to admit that there was a twinkle in ours, we shall be satisfied. 

Having begun this talk with a quotation from the Bible, and having burdened 
you during it with data and diagrams, I should like to end it with a story. Mary 
Redmond was a girl who lived in Philadelphia during the Revolutionary War. While 
Philadelphia was occupied by the British, she was active in smuggling letters 
through the enemy lines, between the soldiers of the Continental Army and their 
friends within the city, Under the eyes of the British soldiers she was not averse 
to trading a kiss to an American youth, while she slipped a packet of letters from 
the pocket of his jacket to the folds of her shawl. Her daring and her deeds were 
commemorated a century later, in a poem entitled The Little Black-eyed Rebel, 
written by Will Carleton. The closing lines are as follows: 

“*There is nothing worth the doing that it does not pay to try,’ 

Thought the little black-eyed rebel, with a twinkle in her eye.” 

Leonardo, in Shakespeare’s Merchant of Venice, took his leave “in the twinkling 
of an eye.” Ophelia was more gracious when she said, in paraphrase, “Good night, 
sweet friends, good night.” 
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PROCEEDINGS OF THE CLUB 


Minutes of the Meeting of October 4, 1949. The meeting was held at Hunter College 
at 8: 00 p.m.; President Matzke presided; nineteen members and friends were present. 
The discussion dealt with the summer botanical experiences of members of the Club. 
Dr. M. A. Johnson reported observations made last summer in the alpine meadows of 
Rocky Mountain National Park; he reported also that he had seen plants of Schizoea put- 
ting forth new leaves when he visited the Pine Barrens on October first. Dr. M. F. Buell 
had spent the summer at the University of Minnesota Biological Station, 70 miles north of 
Lake Itaska. He described the sugar maple-basswood forest of that region and the effect 
upon the maples of the primitive tapping methods practiced by the native Indians; much 
injury to the tree, with gashes of successive years almost girdling the tree and resulting 
swelling in the wounded region. Dr. Laura Kolk had visited the Pacific coast, observing the 
characteristic flora of Mount Rainier and other points through the Pacific states and Colo- 
rado. She raised the question of logging practices in the west and conservation laws; the 
matter was briefly discussed. Dr. Lawton spent a month at the Michigan Biological Station 
of Cheboygan. She exhibited a gametophyte of Botrychium virginianum collected there and 
a protonema of Sphagnum developed in the laboratory. Drs. Frederick and Virgene Kava- 
nagh had attended the meeting of the Growth Society at New London. The former de- 
scribed briefly the recent work of Dr. Wardlaw, of the University of Manchester, who 
had reported interesting results from experiments in which he destroyed the apical cells 
of ferns. Dr. E. B. Matzke described two field observations made on a three-day trip with 
the Vermont Botanical Club in the vicinity of Newport, Vermont. On the side of Jay 
Peak they had come upon a large stand of the cinnamon fern in which many variations 
were noted in the arrangement of sporangia. Some of the plants were normal, others bore 
sporangia in small groups on the vegetative leaves, and other showed an intermediate ¢on- 
dition. Erythronium was abundant but unusual in forming runners on the surface of the 
soil from underground corms. At Woods Hole, Atriplex arenaria was establishing itself 
on the beaches wherever there were patches of decaying brown algae. 
After adjournment, at 9: 30, refreshments were served. 
Respectfully submitted, 
JENNIE L. S. SIMPSON, 
Corresponding Secretary 


Minutes of the meeting of October 18, 1949. The meeting was called to order at 
8: 10 p.m. at Columbia University by President Matzke; fifty members and friends were 
present. The minutes of the two meetings preceding were read and approved. The follow- 
ing names were presented for election to membership: Honorary Life Members: Ralph 
C. Benedict, Brooklyn, New York; Gertrude Burlingham, Newfane, Vermont; B. O. 
Dodge, New York, New York; Active Members: Paul C. Bailey, Montevallo, Alabama; 
V. J. Chapman, Auckland, New Zealand; Gabrielle Boidanich, Bologna, Italy; Charles 
Heimsch, Austin, Texas; La Dema M. Langdon, Baltimore, Maryland; P. Maheshwari, 
Delhi, India; Norman P. Morengo, New York, New York; Margaret Y. Menzel, College 
Station, Texas; John C. Politis, Athens, Greece; Harry L. Weaver, Lincoln, Nebraska; 
Stephen S. White, Quito, Ecuador; F. H. Wang, Shanghai, China; Associate Members: 
Maurice A. Belson, New York, New York; Marguerite Gallaher, Morris Plains, New Jer- 
sey; Bernard Heineman, Syracuse, New York; Janet H. Ralston, East Orange, New Jer- 
sey. All were elected. Two deaths and two resignations were announced. 
Dr. F. D. Kern of Pennsylvania State College addressed the Club on ‘‘The Rust 
Fungi’’. His abstract follows: 
The general nature of the rusts were reviewed and such topics as eco- 
nomic importance, life-histories, reproduction, taxonomy, nomenclature, and 
control were discussed. 
Stem rust of wheat, other cereals and grasses is the best known of all 
the rusts. It commands interest for several reasons. It was the subject (1) 
of de Bary’s researches leading to the proof of heteroecism, (2) of Stak- 
man’s work on physiological races, and (3) of Craigie’s discovery of sexu- 
ality in the rusts. 
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Life-histories in the rusts must be established by cultures involving liv- 
ing plants under controlled conditions since these are obligate parasites. 
Clues as to probable relationships are necessary and explanations were made 
of the ways in which clues are obtained from field observations, structural 
resemblances, host relations, geographic distributions, and their various com- 
binations. Corn rust, several species of Gymnosporangium and a Cronartium 
species were cited as examples. 

Charts were shown illustrating the nuclear cycle in both macrocyclic and 
microcyclic forms. It was pointed out that the older terms spermogonia and 
spermatia are more appropriate than the newer terms pyenia and pyenio- 
spores, now that the function of these structures is known. The discovery 
of the function of the spermatia made possible the crossing of physiological 
races and inheritance studies naturally followed. A cross involves bringing 
the nucleus of one race into association with the nucleus of another race. 
The characters amenable to such studies are mainly pathologic. 

Some discussion of what may be termed ‘‘ aggregate species’’ was pre- 
sented. This is a method of grouping species to show relationships without 
disturbing names. It is not a solution of nomenclatorial problems but has bi- 
ological interest and significance. 

Brief notes on control by natural, regulatory, cultural and fungicidal 
methods were given. It was concluded that while prophylactic and thera- 
peutic measures are to be regarded as adjuncts, the chief goal for control 
must be host resistance. There are many difficulties in breeding work and 
much work remains to be done but the future progress is promising. 

The meeting was adjourned at 9: 40. 
Respectfully submitted, 
DONALD P. ROGERS, 
Recording Secretary 


Minutes of the Meeting of November 1, 1949. The meeting at the New York 
Botanical Garden, was opened at 8:10 P.M. by President Matzke; 41 members and 


friends were present. The minutes of the preceding meeting were read and approved. 
Dr. Robert S. DeRopp of the New York Botanical Garden presented a discussion of ‘‘ Re- 
cent Studies on the Physiology of Plant Tumors,’’ illustrated by colored slides of his 
experimental material. Following a question period, the meeting was adjourned at 
9:20. Refreshments were served by members of the Garden’s staff. 


Minutes of the Meeting of December 6, 1949. The meeting was called to order at 
8:05 p.m. at Columbia University; President Matzke presided, and fifty-seven members 
and friends were present. The minutes of the preceding meeting were read and approved. 
Dr. R. H. Wetmore of Harvard University addressed the Club on the subject ‘‘ Why Study 
Vascular Cryptogams?’’ His abstract follows: 


The Vascular Cryptogams include as living plants, the psilotalean genera 
Psilotum and Tmesipteris, the Lycopods and Selaginellas, the Horsetails and the 
Ferns. From the point of view of classification, these groups are not related to 
each other; rather they represent terminal groups among the non-seed-bearing 
plants of the main subphyla of the Tracheophyta or Vascular Plants. From a 
developmental approach, all of these groups have a primary body only so there is 
none of the secondary effect which results from the growth of a vascular or a 
cork cambium with their pressures, distortions or abscissions. In consequence they 
provide excellent material for studying patterns of development and organization. 
In addition, a variety of stelar patterns is expressed in the members of the differ- 
ent groups, patterns which may be susceptible of environmental alteration as 
Williams has shown in Lycopodium and Selaginella, as well as patterns which 
within the individual change from the protostele of the sporeling to variously 
modified siphonosteles or dictyosteles of the mature plant—+e.g., horsetails and 
ferns. It is recognized that the apical meristem of vascular plants is a dy- 
namic region in which ‘‘factors’’ are released which bring about the organ- 
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ization of the regions behind it, whether shoot or root. Leaves and _ buds 
are formed in definite arrangements on the young shoot axis as are secondary 
roots on the root axis. Recent experimental studies on the apices of stems have 
pointed the way to an increasing understanding of these ‘‘factors.’’ Especially 
noteworthy among such investigations have been those of Wardlaw on ferns. By 
various surgical techniques, Wardlaw has shown that the destruction of the apical 
cell results in the development of buds which ordinarily are only produced as 
primordia in those ferns. He has also deduced that continued destruction of leaf 
primordia as they appear is correlated with a failure of formation of leaf gaps 
so that a characteristic dictyostele can be changed experimentally to a solenostele 
for so long as the leaf primordia are destroyed. In short, an energetic attack by 
surgical techniques has led Wardlaw to significant contributions towards an under- 
standing of problems of phyllotaxy, bud formation, and those of tissue organiza- 
tion in ferns. Our own studies have been directed on the one hand to an unde1 
standing of the auxin relations in apical growth and in leaf and bud formation 
in the various vascular eryptogams, and on the other to the use of tissue and 
organ cultures of isolated apices as a means of checking, extending, and inter- 
preting the findings of Wardlaw and others. Thus far, for example, it has proven 
possible to grow entire plants of the Maidenhair Fern, Adiantum pedatum, of 
Selaginella Willdenovii and Equisetum hiemale from pieces of the apical meri- 
stem not over 250 micra in length. This has been done on a mineral nutrient-agar 
(Knop’s solution diluted by 50%) supplemented by 2% dextrose and containing 
an auxin (we have used naphthalene-acetie acid) in a concentration of 10-7 or 
5x 10-8 by weight. The effects of various modifications of the nutrient medium 
have been studied to advantage. Information has become available from these 
studies which permits one to get at will apical growth with normal organization 
or callus growth with little or no organization. Auxin studies, carried out by 
standard Avena technique, have provided a pattern of auxin formation and 
diffusion through the plant. These studies have shed light on the habits of growth 
of Adiantum. For example, the apices of the rhizome of Adiantum produce very 
little auxin; by contrast, the leaf apices give increasing amounts so long as the 
leaf grows. The greatest production proves to be near or at the tip of the crozier. 
Yet there is enough produced in the apical region of the leaf so that auxin diffu- 
sion into the stem in physiologically significant amounts can be detected so long 
as the leaf grows. This situation seems to be correlated with the tendency of the 
internodes of Adiantum to elongate, a circumstance not found in many ferns, 
e.g., Osmunda cinnamomea, Athyrium felix-foemina, ete. This study will be 
extended in 1950. A corresponding study in Equisetum hiemale has allowed an 
interpretation of the extensive internodal growth in relation to the so-called inter- 
calary meristems. Auxin is produced by these actively dividing regions as well as 
by the apex; however, intercalary growth is more correlated with intercalary auxin 
production than with the diffusing downward from the apex. The examples pro- 
vided give indication of the possibilities which may result from the use of experi- 
mental techniques in acquiring information concerning the physiological aspects 
of growth and differentiation. In these studies, the potentialities of the vascular 
eryptogams as experimental material have not generally been recognized. 
The meeting was adjourned at 9:15. 
Respectfully submitted, 
D. P. Rogers 
Recording Secretary 


Minutes of the Meeting of December 29, 1949. The luncheon meeting of December 
29th was held in the Colonial Room of the Hotel McAlpin. There were 90 members and 
friends present. The reading of the minutes of the preceding meeting was dispensed 
with. Dr. Matzke, who presided, gave a short history of the Torrey Botanical Club. He 
then introduced the speaker, Dr. W. H. Camp, whose topic was ‘‘Francis Bacon 
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Lunches with the Torrey Botanical Club.’’ Following this address, the president an- 
nounced that the guests were invited to use the room assigned to the Torrey Club in 
the Hotel MeAlpin where copies of the club publications and some herbarium specimens 
were displayed. Dr. Matzke also made known that State Senator Desmond, who was 
present at the luncheon, had extended an invitation to the Club to visit his arboretum 
at Newburgh, N. Y. The appreciation and thanks of the club for the luncheon arrange- 
ments and program were then expressed to Dr. Simpson and the meeting was adjourned. 
Respectfully submitted, 
H. HOLLINGHURST 
Recording Secretary pro tem. 


Minutes of the Meeting of January 17, 1950. The annual meeting of the Club was 
held, following dinner, at the Columbia University Faculty Club; the meeting was called 
to order at 7:40 P.M. by President Matzke; 65 members and friends were present. The 
minutes of the two preceding meetings were read and approved. Dr. Lawton gave the 
Treasurer’s report, showing 777 members, an increase of 46 over 1948, and a comparable 
increase in subscribers; an endowment of $33,793.17 ; income of $7,986.21 and expenses of 
$7,041.61; a surplus of $3,810.54, part of which is earmarked for publication of the 
75-year index, plus a memoir fund of $1,196.63. Dr. Simpson, as Chairman of the 
Program Committee, reported the holding of fifteen meetings during the year; the 
Recording Secretary reported at appropriate length on the work of that office. Father 
Berger spoke as Editor on the Bulletin, noting the assistance provided by the retiring 
Editor, Dr. Rickett, by Dr. Small in the preparation of the Torreya section, by Dr. 
Lawton as Treasurer, and by the Business Manager, Dr. Clum. Dr. Small then reported for 
Torreya. Dr. Levine discussed his work as delegate to the New York Academy of Sciences. 
Mr. Platt’s report as the Ciub’s representative on the Board of the New York Botanical 
Garden was read for him. Dr. Cheney and Dr. Zimmerman spoke of the work of the 
Council of the A.A.A.S., to which they are the Club’s delegates. Mr. Frazee reported on 
the activities of the Field Committee. Dr. Clum summarized his work as Business Man- 
ager, and Dr. Levine as Chairman of the Membership Committee. 

The following were proposed for membership: Life Member: Kenneth Kopf, Ames, 
Iowa. Active Members: Concetta C. Bellini, Brooklyn, N. Y.; Norman G. Cortelyou, 
N. Piainfield, N. J.; William J. Crotty, New Brunswick, N. J.; Helen M. Hull, Boonton, 
N. J.; Edwin T. Moule, New Brunswick, N. J.; William T. Stern, New Brunswick, N. J.; 
Bernard 8. Strickler, Chicago, Illinois; Shirley 8. Teitelbaum, New York, N. Y. Asso- 
ciate Members: Francis Griffith, Port Washington, N. Y.; Muriel Jussin, New York, N. Y.; 
Tefta Zografi, New York, N. Y. All were elected. Dr. Rickett was elected Representative 
of the Club to the VII International Botanical Congress at Stockholm. Dr. Simpson 
reported the results of the mail ballot for officers of the Club. The following were 
chosen: President, Harold H. Clum; Ist Vice President, A. E. Hiteheock; 2nd Vice 
President, L. M. Black; Corresponding Secretary, Jennie L. S. Simpson; Recording 
Secretary, Donald P. Rogers; Treasurer, Elva Lawton; Editor, Charles A. Berger; 
Business Manager, Victor Larsen; Bibliographer, Lazella Schwarten; Representative 
on the Board of Managers of the New York Botanical Garden, Rutherford Platt; Dele- 
gate to the Council of the New York Academy of Sciences, Michael Levine; Representa- 
tive on the Council of the A.A.A.S., P. W. Zimmerman, R. H. Cheney; Members of the 
Council of the Club, Murray Buell, Cornelia Carey, Clyde Chandler, Henry K. Svenson. 
It was moved and seconded that the nominations be closed and the Recording Secretary 
be instructed to cast one ballot for each of the persons so chosen; it was so voted, and they 
were declared elected. President Clum then presented the retiring President, Dr. Matzke, 
as the speaker of the evening, with the subject ‘‘In the Twinkling of an Eye.’’ 

The meeting was adjourned at 9:25. 

Respectfully submitted, 
DONALD P. ROGERs, 
Recording Secretary 
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Book REVIEWS 


Fifty Tropical Fruits of Nassau. By Kendal and Julia Morton. Text 
House, Ine., Coral Gables, Florida. 1946. $3.50. 


To one who considers fruits of the tropics to be superior to fruits of temperate 
regions, this book is a taste-bud tantalizer. It consists of brief ‘‘profiles’’ of fifty 
familiar fruits of the Bahamas, written in a pleasing, non-technical, conversational man- 
ner. Each sketch includes either notes on the native haunts of the fruit or stories of its 
introduction to the Islands. Especially inviting are the descriptions of the many ways 
of serving each fruit. 

The intent of the authors was to furnish a guide to the more common fruits of 
Nassau’s markets for visitors from the mainland. If there be any criticism, it is that 
they included such fruits as watermelons, limes, grapefruits, and muskmelons which, 
being familiar to all, might well have been omitted and replaced by some of the less 
familiar fruits mentioned in the Foreword.—RIcHARD 8S. Cowan. 


NOTES 


Still another new periodical is Genetica iberica, published in Madrid by the Consejo 
Superior de Investigaciones Cientificas and edited by the Laboratorio de Citogenética 
del Instituto de Farmacognosia ‘‘ José Celestino Mutis.’’ The first issue, which reached 
the New York Botanical Garden on January 24, contains articles on the influence of 
morphine on meiosis and on ¢-mitosis, on asynapsis in Nicotiana, and so forth—all of a 
type which conforms to the title of the laboratory responsible. The periodical is well printed 
and illustrated; the articles are in Spanish and in English.—H. W. R. 
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INDEX TO AMERICAN BOTANICAL LITERATURE 
COMPILED BY 
LAZELLA SCHWARTEN 
WITH THE COLLABORATION OF THE EpIToR OF THE TAXONOMIC INDEX 


TAXONOMY, PHYLOGENY AND FLORISTICS 
ALGAE 

Dawson, E. Yale. Studies of northeast Pacific Gracilariaceae. Allan Haneock 
Found. Oce. Pap. 7: 1-105. pl. 1-25. D 1949. 

Frenguelli, Joaquin. Diatomeas foésiles de los yacimentos chilenos de Tiltil y 
Mejillones. Darwiniana 9: 97-157. pl. 1-10+/f. 1, 2. 20 D 1949. 

Hightshoe, Clarence. Methods of a unialgal culture of Pandorina. Proc. Iowa 
Acad. 55: 179-182. f. 1-9. [1949]. 

Hughes, Elwyn O. Fresh water algae of the Maritime Provinces. Proc. & Trans. 
Nova Scotian Inst. 22: 1-63. pl. 1-4. 1947-1948 [Ja 1950]. 

Irénée-Marie, Fr. Quelques Desmidiées du Lae Mistassini. Nat. Canad. 76: 242- 
261. f. 1-22. N 1949. 

Serfling, Robert Elton. Quantitative estimation of plankton from small samples 
of Sedgewick-Rafter cell mounts of concentrate samples. Trans. Am. Mier. 
Soc. 58: 185-199. tables 1-4. Jl 1949. 

Starr, R. C. A method of effecting zygospore germination in certain Chloro- 
phyceae. Proce. Nat. Acad. 35: 453-456. Au 1949, 

Taft, Clarence E. New, rare, or otherwise interesting algae. Trans. Am. Mier. 
Soe. 58: 208-216. f. 1-23. Jl 1949. 

Tucker, Allan. Pigment extraction as a method of quantitative analysis of 
phytoplankton. Trans. Am. Micr. Soe. 58: 21-33. f. 1-6+tables 1, 2. 
Ja 1949. 

Wallen, I. Eugene. The plankton population of a small fertile pond in central 
Oklahoma. Trans. Am. Mier. Soe. 58: 200-205. f. 1. Ji 1949. 

Wood, R. D. Braun’s ‘‘Fragmente’’ and the nomenclature of the Characeae. 
Bull. Torrey Club 77: 35-37. Ja-F 1950. 


FUNGI AND LICHENS 

Cain, R. F. & Groves, J. W. Notes on seed-borne fungi. Canad. Jour. Res. C. 
26: 486-495. pl. 1-5 +f. 1-27. O 1949. 

Constantin, Th. Action de certains agents cancérigénes sur divers Saccharomy- 
ces. La Cellule 53: 119-134. pl. 1-3+/f. 1-11. [D] 1949. 

Cottingham, John O. Higher fungi of Marion County, Indiana. Proce. Ind. 
Acad. 58: 81. 1949. 

Couch, J. N. A new group of organisms related to Actinomyces. Jour. Elisha 
Mitchell Soe. 65: 315-318. D 1949 [Ja 1950}. 

Des Abbayes, H. Some new Cladoniae (lichens) from Panama. Bryologist 52: 
92-96. f. 1, 2. Je [13 Jl] 1949. 

Dix, W. L. A new lichen from Jamaica [ Anaptychia leucomelaena f. filiformis]. 
Bryologist 52: 65-68. Je [le J1] 1949. 

Elliott, Eugene W. The effects of paradichlorobenzene on fungi. Proce. Iowa 
Acad. 55: 99-107. [1949]. 
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Fitzgerald, Ina S. Hypocreales of Iowa. Univ. Iowa Stud. Nat. Hist. 19°: 
1-30. f. 1-18. 1949. 

Hardy, George A. Squirrel cache of fungi. Canad. Field-Nat. 63: 86, 87. 15 
Je 1949. 

Hyde, H. A. & Williams, D. A. A census of mould spores in the atmosphere. 
Nature 164: 668-669. O 1949. 

Jackson, H. 8. Studies of Canadian Thelephoraceae. IV. Corticium anceps 
in North America. Canad. Jour. Res. C. 27: 241-252. pl. 1-3+/f. 1+ table 
1. O 1949. 

James, Norman & Smith, K. N. Studies on the microflora of flour. Canad. 
Jour. Res. C. 26: 479-485. tables 1-4. O 1948. 

Karling, John 8S. Two new eucarpic inoperculate chytrids from Maryland. Am. 
Jour. Bot. 36: 681-687. f. 1-48. N 1949 [Ja 1950]. 

Latham, Roy. Cladonia alpestris (..) Rabenh. on Long Island, N. Y. Bryolo- 
gist 52: 146-148. S 1949. 

Martin, G. W. Notes on Iowa fungi. XI. Proc. Iowa Acad. 55: 199-204. 
pl. 1, 2. [1949]. 

Siang, Wan-Nien. Are aquatic Phycomycetes present in the air? Nature 164: 
1010-1011. D 1949. 

Simmonds, Emory G. Studies in the stromatic Sphaeriales of Indiana—II. 
Proc. Ind. Acad. 58: 82-91. 1949. 

Tiffany, Lois H. Further observations on Claviceps purpurea. Proce. Iowa Acad. 

55: 217-221. [1949]. 


BRYOPHYTES 

(See also under Plant Physiology: Geldreich) 

Andrews, A. LeRoy. Studies in the Warnstorf Sphagnum Herbarium V. The 
group cuspidata in South America. Bryologist 52: 124-130. S 1949. 

Andrews, A. LeRoy. Taxonomic notes. VIII. The genus Acrocladium. Bryologist 
52: 72-77. IX. Splachnobryum kierneri. 78-83. Je [13 Jl] 1949. 

Clark, Lois & Svihla, Ruth Dowell. Frullania acuminata. Bryologist 52: 131- 
134. f. 1-21. 8 1949. ° 

Clark, Lois & Svihla, Ruth Dowell. Frullania evxilis. Bryologist 52: 79-100. 
f. 1-19. Je [13 Jl] 1949. 

Clark, Lois & Svihla, Ruth Dowell. Frullania mucroloba, a new species from 
Colombia. Bryologist 52: 134-136. f. 1-18. S 1949. 

Clark, Lois & Svihla, Ruth Dowell. Frullania paradoza. Bryologist 52: 89- 
91. f. 1-18. Je [13 Jl] 1949. 

Clark, Lois & Frye, T. C. A small collection of Alaskan Hepaticae. Bryologist 
52: 58-61. Je [13 Jl] 1949. 

Fabius, Fr. Additions & la bryoflore du Québee. Nat. Canad. 76: 223-228. N 
1949. 

Frye, T. C. Atrichum ligulatum. Bryologist 52: 68-71. f. 1-16. Je [13 Jl] 
1949. 

Habeeb, Herbert. On the representation of leaf outline. The alineogram. 
Bryologist 52: 121-124. f. 1, 2. S 1949. 

Harvill, A. M. Bryoxiphium in Alabama. Bryologist 52: 137-139. S 1949. 

Haskell, Gordon. Some evolutionary problems concerning the Bryophyta. 
Bryologist 52: 49-57. Je [13 Jl] 1949. 

Koch, Leo Francis. Preliminary studies of California mosses. I. Bryologist 

52: 84-89. Je [le Jl] 1949. 
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Kucyniak, James. Jungermannia tristis and Atrichum macmillani in Quebee. 
Bryologist 52: 62-64. Je [13 Jl] 1949. 

Kucyniak, James. Quelques muscinées de la région du Lac Témiscamingue. Nat. 
Canad. 76: 181-191. Jl 1949. 

Schuster, R. M. The ecology and distribution of Hepaticae in central and 
western New York. Am. Midl. Nat. 42: 513-712. pl. 1-18+/f. 1-6. N [D] 
1949. 

Schuster, Rudolph M. Notes on arctic Hepaticae I. Dianthelia steerei gen. et 
sp. n., a eritical endemic of the Appalachians, with notes on the relation- 
ships of the genus. Bryologist 52: 101-120. f. 1-11+ table 1. S 1949. 

Statler, S. S. & Morrow, Jean. A preliminary study of the liverworts of Henry 
County, Iowa. Proce. Iowa Acad. 55: 213-215. [1949]. 

Wagner, Kenneth A. Notes on Indiana liverworts—I. Proc. Ind. Acad. 58: 

76,77. II. Porella in Indiana. 78-80. f. 1. 1949. 


PTERIDOPHYTA 
(See also under Spermatophytes: Groh) 

Eastham, J. W. Adiantum capillus-veneris L. in British Columbia. Canad. 
Field-Nat. 63: 112-114. 26 J] 1949. 

Fell, Egbert W. & Fell, George B. Ferns of Rock River Valley in Ilkinois, 
Trans. Ill. Acad. 42: 56-62. 1949. 

Murray, H. Ophioglossum vulgatum L. in British Columbia. Canad. Field-Nat. 
63: 112. 26 Jl 1949. 

Wylie, Robert B. The leaf organization of Adiantum capillus-veneris L. in com- 

parison with that of Adiantum pedatum L. Proce. Iowa Acad. 55: 223-231. 

pl. 1. [1949.] 





SPERMATOPHYTES 

(See also under Genetics: Gates; under Morphology: Adams, Titman) 

Acosta Solis, M. Las cinchonas en el Ecuador—habitat y distribucién, especies, 
cinchonas comerciales, farmacognosia, ete. Flora [Quito] 6: 7-127. 
lust. D 1945 [1949]. 

Aikman, John M. & Gilly, Charles L. A comparison of the forest floras along 
the Des Moines and Missouri Rivers. Proce. Iowa Acad. 55: 63-73. [1949.] 

Anderson, W. A. Herbarium notes [Iowa State University]. Proc. Iowa Acad. 
55: 75, 76. [1949.] 

Bailey, William M. Initial report on the vascular plants of southern Illinois. 
Trans. Ill. Acad. 42: 47-55. 1949. 

Ball, Carleton R. Willow hybrids: Salix hebecarpa Fernald and 8S. simulans 
Fernald. Rhodora 52: 8-18. Ja 1950. 

Barros, Manuel. Notas Ciperolégicas, V. Darwiniana 9: 163-168. f. 1-3. 
20 O 1949. 

Beard, J. S. The natural vegetation of the Windward and Leeward Islands. 
Oxford Forest. Mem. 21: 1-192. ilust. 1949. 

Bennett, Herald D. Notes on the Cyperaceae of Iowa. Proc. Iowa Acad. 55: 
77-82. [1949.] 

Blickenstaff, Carl C. & Gilly, Charles L. A preliminary report on biosystematic 
studies of Iowa smartweeds (Polygonum spp.). Proe. Iowa Acad. 55: 
83-85. [1949.] 

Burkart, Arturo. La Balanoforaicea Lophophytum Leandri en Misiones y apuntes 
sobre una especie vecina en Salta. Darwiniana 9: 169-172. pl. 1, 2. 
20 D 1949. 
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Burkart, Arturo. La posicién sistemitica del ‘‘chafar’’ y las especies del 
género Geoffroea (Leguminosae—Dalbergieae). Darwiniana 9: 9-23. f. 1, 
2. 20 D 1949. 

Burkart, Arturo. Leguminosas nuevas o criticas, III. Darwiniana 9: 63-96. 
f. 1-10. 20 D 1949. 

Cabrera, Angel Lulio. Compuestas nuevas o eriticas de la Puna Argentina. 
Darwiniana 9: 40-62. f. 1-6. 20 D 1949. 

Cabrera, Angel Lulio. Dos Senecioneas nuevas de Bolivia. Notas Mus. La Plata 
Bot. 71: 191-196. f. 1, 2. 1 O 1949. 

Cardenas, Martin. Notas cactolégicas de Bolivia. Revista Agr. [Cochabamba] 
6°: 43-50. illus. Mr 1949. 

Chase, Agnes. Pogonatherum Beauv. Jour. Arnold Arb. 31: 130-132. 13 Ja 
1950. 

Core, Earl L. Original treeless area in West Virginia. Jour. Elisha Mitchell 
Soe. 65: 306-310. D 1949 [Ja 1950]. 

Core, E. L. & Davis, H. A. Additions to the catalogue of the vascular plants of 
West Virginia. V. VI. Contr. Univ. W. Va. Herb. 45: 23-26; 50: 39-45. 
1949. 

Cory, V. L. A new yellow-flowered rain lily in Texas. Field & Lab. 18: 43-46. 
2 Ja 1950. 

Covas, Guillermo. Estudios cariolégicos en Antoéfitas. III parte. Darwiniana 
9: 158-162. f. 1, 2. 20 D 1949. 

Cutler, Hugh C. Races of maize in South America. Revista Agr. [Cochabamba | 
6°: 3-28. pl. 34-37 +f. 3, 4. Mr 1949. 

Davis, H. A. & Davis, T. The violets of West Virginia. Contr. Univ. W. Va. 
Herb. 47: 53-87. 1949. 

Dawson, E. Y. Adventures with cacti on the island of Cuba. I, II. Des. Pl. 
Life 21: 101-106. O 1949. 111-117. f. 1-8. N 1949. 

Dawson, E. Y. A new Echinocereus | E. hancockii| from Baja California. Des. 
Pl. Life 21: 89-93. f. 1-4. S 1949. 

De Irmay, Hernando. La palmera ‘‘cusi’’ y el aceite de Babassu. Revista Agr. 
| Cochabamba] 6°: 29-42. illust. Mr 1949. 

Delisle, A. L. & Dunleavy, Rosaleen. Corallorrhiza maculata Raf., a new dis- 
tribution record. Am. Midl. Nat. 42: 758. N [D] 1949. 

Elliott, F. C. Bromus inermis and B. pumepellianus in North America. Evolu- 
tion 3: 142-149. f. 1-14. Je 1949. 

Fernald, M. L. Three additions to the flora of Nova Scotia. Rhodora 52: 18, 
19. Ja 1950. 

FPosberg, F. R. Official plant names? Rhodora 52: 1-7. Ja 1950. 

Fox, W. Sherwood. A large staghorn sumac. Rhus tpyhina L. Canad. Field-Nat. 
63: 144. 22 Au 1949. 

Fuller, George D., Fell, Egbert W. & Fell, George B. Check list of the vascular 
plants of Winnebago- County, Illinois. Trans. Ill. Acad. 42: 68-79. 1949. 

Gentry, Howard Scott. Taxonomy and evolution of Vaseyanthus. Madrono 
10: 142-155. f. 1-3. Ja 1950. 

Glly, Charles L. & McDonald, Malcolm E. Preliminary report on the flora of 
southeastern lowa.—Part II. Proc. Iowa Acad. 55: 115-133. [1949.] 
Gilly, Charles L. & O’Brian, Evelyn K. The family Boraginaceae in lowa—a 

preliminary report. Proce. Iowa Acad. 55: 135-150. [1949.] 

Godfrey, R. K. Studies in the Compositae of North Carolina. Jour. Elisha 

Mitchell Soc. 65: 276-305. f. 1. D 1949 [Ja 1950]. 
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Groh, Herbert. Plants of clearing and trail between Peace River and Fort 
Vermilion, Alberta. Canad. Field-Nat. 63: 119-134. f. 1, 2+table 1. 22 
Au 1949. ‘ 

Grondona, Eduardo M. Nuevas especies de Polygala del Brasil. Darwiniana 
9: 24-39. f. 1-7. 20 D 1949. 

Hawkes, Alex D. Habitat notes on Eulophia alta (L.) F. & R. Revista Soe. 
Cub. Bot. 5: 14, 15. 1 f. Ja-S 1948. 

Hitchcock, C. Leo. On the subspecies of Lepidium montanum. Madrofio 10: 
155-158. Ja 1950. 

Howard, Richard A. A new species of Gyrotaenia from the Dominican Republic. 
Jour. Arnold Arb, 31: 133-135. pl. 1. 13 J1 1950. 

Janse, J. A. Euphorbia franckiana Berger 1907. Des. Pl. Life 21: 87, 88. S 1949. 

Lourteig, A. Lythraceae argentinae. Addenda III. Darwiniana 9: 168, 169. 
20 D 1949. 

Luis Mille, R. P. Nuestras papas. Flora [Quito] 6: 126-146. D 1945 [1949]. 

McGugan, Jean M. Seeds and seedlings of the genus Brassica. Canad. Jour. 
Res. C. 26: 520-587. 1948. 
Moldenke, H. N. Interesting new records and range extensions [IJnula, Eupa- 
torium, Veronica, Potentilla]. Bull. Torrey Club 77: 45. Ja-F 1950. 
Moran, R. Additional note on Graptopetalum. Des Pl. Life 21: 107. O 1949. 
Moss, E. H. Natural pine hybrids in Alberta [P. contorta var. latifoliax P. 
banksiana}]. Canad. Jour, Res. C. 27; 218-229. f. 1-9. O 1949. 

Muller, Cornelius H. Contributions to the oak flora of Central America. 
Madrono 10: 129-139. pl. 9-11. Ja 1950. 

Parker, K. F. New combinations in Hymenorys. Madrofio 10: 159. Ja 1950. 

Polunin, Nicholas. Botany of the Canadian eastern Arctic. Part III? Vegetation 
and ecology. Bull. 104 Nat. Mus. Canad. Biol. Ser. 32: i-vii, 1-304. 
pl. 1-107 + f. 1+ map. 1948. 

Porsild, A. E. Downingia laeta Greene and Megalodonta Beckii (Torr.) Greene 
from British Columbia. Canad. Field-Nat. 63: 116. 26 Jl 1949. 

Porsild, A. E. A new Antennaria from northern Ungava. Canad. Field-Nat. 
63: 80, 81. pl. 1. 15 Je 1949. 

Rambo, Balduino. Estudos botanicos em sombrio municipio de Ararangua Santa 
Catarina. An. Herb. Barbosa Rodrigues. 1: 7-20. 22 Je 1949. 

Rambo, Balduinho. A flora de Cambara. An. Herb. Barbosa Rodrigues 1: 111- 
135. 22 Je 1949. 

Raymond, Marcel. Le Claytonia virginica L. dans le Québee. Canad. Nat. 76: 
201-204. N 1949. 

Reed, Howard S. A new species of Chenopodium from Mexico. Madrofio 10: 
139-142. f. 1, 2. Ja 1950. 

Reitz, P. Raulino. Histérica da botanica Catarinense. An. Herb. Barbosa 
Rodrigues 1: 23-110. 22 Je 1949. 

Ryan, Victor A. & Cooke, Giles B. The cork oak in the United States. Rep. 
Smithson. Inst. 1948: 355-376. pl. 18+ tables 1-12. 1949. 

Schweinfurth, C. A novel member of a popular genus [Odontoglossum]. Am. 
Orchid Soe. Bull. 18: 578-580. f. 1-6. 8S 1949. 

Schweinfurth, C. A striking Masdevallia from Peru. Am. Orehid Soe. Bull, 

Shinners, Lloyd H. Notes | Parietaria pennsylvanica; Corydalis micrantha}. 
19: 34-36. f. 1-4. Ja 1950. 
Field & Lab. 18: 42. 2 Ja 1950. 
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Shinners, Lloyd H. Notes on Texas Compositae—IV. Field & Lab. 18: 25-32; 
V. 32-42. 2 Ja 1950. 

Shinners, Lloyd H. The Texas species of Thelesperma (Compositae). Field & 
Lab. 18: 17-24. f. 1-6. 2 Ja 1950. 

Smith, Lyman B. Studies in the Bromeliaceae, XV. Contr. U. S. Nat. Herb. 
29: 277-317. f. 1-35. 1949. 

Standley, Paul C. & Steyermark, Julian A. Flora of Guatemala VI. Fieldiana 
Bot. 24°: 1-440. 27 D 1949. 

Turner, B. L. Notes | Hoffmanseggia Parryi, Dalea subvillosa, Lobelia Rever- 
choni]. Field & Lab. 18: 46, 47. 2 Ja 1950. 

Turner, George H. Salix petiolaris J. E. Smith in the Edmonton district of 
Alberta. Canad. Field-Nat. 63: 82-84. f. 1. 15 Je 1949. 

Ulm, Amanda. Remember the chestnut. Rep. Smithson. Inst. 1948: 377-382. 
pl. 1, 2. 1949. 

White, Cyril T. Ligneous plants from the Solomon Islands (and New Guinea). 
Jour. Arnold Arb. 31: 81-116. 13 Ja 1950. 

Wimmer, F. E. Campanulaceae—Lobelioideae. 1. Teil. Pflanzenreich Heft 106 
IV. 276b: 1-20. f. 1-51. 25 My 1943. 

Wimmer, F. E. Vorarbeiten zur Monographie der Campanulaceae—Lobelioideae : 
Il. Trib. Lobelieae. Ann. Nat. Mus. Wien 56: 317-374. Au 1948. 

Wolffhiigel, K. Riitsel der Notohylaea. Revista Sudam. Bot. 8: 45-58. My 
1949. 


ECOLOGY AND PLANT GEOGRAPHY 
(See also under Spermatophytes: Beard) 


Berg, Clifford O. Limnological relations of insects to plants of the genus 
Potamogeton. Trans. Am. Micr. Soc. 58: 279-291. tables 1-3. O 1949. 

Bates, Marston. The adaptation of mosquitoes to the tropical rain forest environ- 
ment. Proce. Am. Philos. Soc. 93: 340-346. f. 1-4. S 1949. 

Blanchard, Louis E. The significance of hardiness in plants. Cactus & Suce. 
Jour. 21: 170-173. N-D 1949. 

Gabrielson, Ira N. Concepts in conservation of land, water, and wildlife. Rep. 
Smithson. Inst. 1948: 283-291. pl. 1—3. 1949. 

Knowlton, Clarence Hinckley. Plant societies of south-eastern Massachusetts. 
1-10. South Shore Nature Club. Hingham, Mass. 1949. 

Moran, Reid & Lindsay, George. Desert islands of Baja California. Des. PI. 
Life 21: 125-128. illust. D 1949. 

Quarterman, Elsie. Ecology of cedar glades. I. Distribution of glade flora in 
Tennessee. Bull. Torrey Club 77: 1-9. f. 1, 2. Ja-F 1950. 

Rigg, G. B. & Strausbaugh, P. D. Some stages in the development of Sphagnum 
bogs in West Virginia. Castanea 14: 129-148. f. 1+table 1. 31 D 1949. 


PALEOBOTANY 
(See aiso under Genetics: Jepson) 
Andrews, Henry N. A fossil osmundaceous tree-fern from Brazil. Bull. Torrey 
Club 77: 29-34. f. 1-4. Ja-F 1950. 
Brown, Roland W. Algal pillars miscalled geyser cones. Rep. Smithson. Inst. 
1948: 277-282. pl. 1-8. 1949. 
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MORPHOLOGY 

(Including anatomy and cytology in part) 

Adams, J. E. Studies in the comparative anatomy of the Cornaceae. Jour. 
Elisha Mitchell Soc. 65: 218-244. f. 1, 2. D 1949 [Ja 1950]. 

Blinks, L. R. The source of the bio-electrie potentials in large plant cells. Proe. 
Nat. Acad. 35: 566-575. O 1949. 

Bowman, H. H. M. Morphology of Spironema fragrans, Lindl. Ohio Jour. 
Sei. 49: 230-234. f. 1-4. N 1949 [Ja 1950]. 
Burns, Robert E. Quantitative variations of stem tissues during ontogeny in 
tobacco. Proc. Iowa Acad. 55: 87-92. f. 1-3+tables 1-3. [1949.] 
Duncan, R. E. & MacLeod, R. A. The chromosomes of the species of Cochlo- 
petalum Hallier. Am. Orehid Soe. Bull. 18: 573-576. f. 3. S 1949. 
Harris, John O., Allen, Ethel K. & Allen, O. N. Morphological development 
of nodules on Sesbania grandiflora Poir., with reference to the origin 
of nodule rootlets. Am. Jour. Bot. 36: 651-661. f. 1-16. N 1949 [Ja 1950]. 

Lawalree, André. Histogénése florale et végétative chez quelques composées. 
La Cellule 52: 215-294. pl. 1-6 +f. 1-7. 1948. 

Lewis, F. T. The correlation in shape and size between epidermal and sub- 
epidermal cells. Proce. Nat. Acad. 35: 506-512. S 1949. 

Loewy, Ariel G. A theory of protoplasmic streaming. Proc. Am. Philos. Soc. 
93: 326-329. f. 1, 2. 8 1949. 

Rork, Crystal L. Cytological studies in the Gentianaceae. Am. Jour. Bot. 
36: 687-701. f. 1-43 + table 1. N 1949 [Ja 1950]. 

Spurr, Arthur R. Histogenesis and organization of the embryo in Pinus 
strobus L. Am. Jour. Bot. 36: 629-641. f. 1-23. N 1949 [Ja 1950]. 
Swamy, B. G. L. The comparative morphology of the Santalaceae: node, second- 
ary xylem, and pollen. Am. Jour. Bot. 36: 661-673. f. 1-63. N 1949 [Ja 

1950}. 

Swamy, B. G. L. & Bailey, I. W. Sarcandra, a vesselless genus of the Chloran- 
thaceae. Jour. Arnold Arb. 31: 117-129. pl. 1, 2+/. 1-20. 13 Ja 1950 
Titman, Paul Wilson. Studies in the woody anatomy of the family Nyssaceae. 

Jour. Elisha Mitchell Soc. 65: 245-261. tables 1-4. D 1949 [Ja 1950]. 
Venning, Frank D. Cortical tracheids in the African cherry oranges (Citropsis 
species, Rutaceae: Aurantioideae. Jour. Wash. Acad. 39: 383-388. 
f. 1-6+ table 1. 15 D 1949 [Ja 1950}. 
Wilson, G. B. Cytological studies in the Musae. IV. Tetrad shapes. Trans. 
Am. Mier. Soe. 58: 217-221. f. 1+ tables 1-3. J] 1949. 


GENETICS 
(Including Cytogenetics) 
(See also under Morphology: Duncan & MacLeod; 
under Phytopathology: Brown & Johnson; under Spermatophytes: Elliott) 


Ali, Mohamed A. Genetics of resistance to the common bean mosaic virus (bean 
virus 1) in the bean (Phaseolus vulgaris L.) Phytopathology 40: 69-79. 
f. 1, 2+tables 1-6. Ja 1950. 

Crosby, Jack L. Selection of an unfavourable gene-complex [in Primula]. 
Evolution 3: 212-230. f. 1-8+ table 1. 8 1949. 

Den Uyl, Daniel. Establishment and growth of seedling reproduction of sugar 
maple (Acer saccharophorum). Proe. Ind. Aead. 58: 73-75. tables 1, 2. 

1949. 
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Dickey, F. H., Cleland, G. H. & Lotz, Carol. The role of organic peroxides in 
the inductions of mutations. Proce. Nat. Acad. 35: 581-586. O 1949. 
Frankel, O. H. A self-propagating structural change in Triticum. I. Duplication 
and crossing over. Heredity 3: 163-194. Au 1949. 

Gates, R. Ruggles. Genetics and taxonomy of the cultivated Brassicas and their 
wild relatives. sull. Torrey Club 77: 19-28. Ja 1950. 

Geiser, S. W. Tables illustrating biparental crossing-over in genetics. Field & 
Lab. 18: 5-11. tables 1-5. Ja 1950. 

Heiser, Charles B. Natural hybridization with particular reference to introgres- 
sion. Bot. Rev. 15: 645-687. D 1949. 

Jepson, Glenn L. Selection, ‘‘ orthogenesis,’’ and the fossil record. In: Natural 
selection and adaptation. Proc. Am. Philos. Soc. 93: 479-500. 29 D 1949. 

Johnson, T. Inheritance of pathogenicity and urediospore color in crosses be- 
tween physiologic races of oat stem rust. Canad. Jour. Res. C. 27: 203-217. 
f. 1-3 + tables 1-5. O 1949. 

Kaeiser, Margaret. Embryo development of the pond cypress (Taxodium ascen- 
dens Brongn.). Trans. Ill. Acad. 42: 63-67. pl. 1+/f. 1-6. 1949. 

Loveless, A. & Revell, S. New evidence on the mode of action of ‘‘ mitotic 
poisons.’’ Nature 164: 938-944. f. 1-3. D 1949. 

Mayr, Ernst. Speciation and selection. Jn; Natural selection and adaptation. 
Proc. Am. Philos. Soc. 93: 514-519. 29 D 1949. 

Muller, H. J. The Darwinian and modern conceptions of natural selection. In: 
Natural selection and adaptation. Proc. Am. Philos. Soe. 93: 459-470. 
29 D 1949. 

Pomper, 8S. & Burkholder, P. R. Studies on the biochemical genetics of yeast. 
Proce. Nat. Acad. 35: 456-464. Au 1949. 

Stebbins, G. Ledyard. Reality and efficacy of selection in plants. Jn; Natural 
selection and adaptation. Proc. Am. Philos. Soc. 93: 501-513. f. 1-3. 
29 D 1949. 

Sturtevant, A. H. The evolution and function of genes. Rep. Smithson. Inst. 
1948: 293-303. f. 1-3. 1949. 

Swanson, C. P., McElroy, W. D. & Miller, H. The effect of nitrogen mustard 


pretreatment on the ultra-violet-induced morphological and biochemical 
mutation rate. Proc. Nat. Acad. Sci. 35: 513-518. f. 1. S 1949. 

Wright, Sewall. Population structures in evolution. Jn: Natural] selection and 
adaptation. Proc. Am. Philos. Soc. 93: 471-478. 29 D 1949. 


PLANT PHYSIOLOGY 
(See also under Fungi: Constantin) 

Audus, L. J. Studies on the pH-relationships of root growth and its inhibition 
by 2:4-dichlorophenoxyacetic acid and coumarin. New Phytol. 48: 97- 
114. f. 1-7. F 1949. 

Barnett, H. L. & Lilly, Virgil G. Influence of nutritional and environmental 
factors upon asexual reproduction of Choanephora cucurbitarum in culture. 
Phytopathology 40: 80-89. f. 1+ tables 1, 2. Ja 1950. 

Bishop, Charles J.,. McLaughlin, Victor D. & Tapley, Donald F. X-ray tolerance 
of living cells as measured by cytoplasmic streaming. Canad. Jour. Res. C. 
27: 262-268. O 1949. 

Carpenter, J. B. Production and discharge of basidiospores by Pellicularia 
filamentosa (Pat.) Rogers on Hevea rubber. Phytopathology 39: 980- 
985. tables 1-3. D 1949. 
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Cochrane, Vincent W. & Conn, Jean E. The metabolism of species of Strep- 
tomyces. II, The nitrate metabolism of S. coelicolor. Bull. Torrey Club 
77: 10-18. f. 1+ tables 1-4. Ja 1950. 

Devine, Verona. Notes on the culture of Lychnis embryos. Proce. Iowa Acad. 
55: 95-97. pl. 1. [1949.] 

Fang, G. T. et al. The pathogenic, physiological, and serological reactions of 
the form species of Xanthomonas translucens. Phytopathology 40: 44-64. 
f.1+ tables 1-8. Ja 1950. 

Geldreich, Edwin F. Summary of literature on nutrient media used in culturing 
liverworts. Ohio Jour. Sci. 49: 191-194. S 1949. 

Hall, Wayne C. Plant responses to naturally emanated volatile compounds from 
ripe fruits. Proc. lowa Acad. 55: 151-162. f. 1-4. [1949.] 

Lal, K. N. & Tyagi, R. S. Deficiency, favourable, and toxie effects of boron on 
tobacco. Am. Jour. Bot. 36: 676-680. tables 1-7. N 1949 [Ja 1950]. 
McIlrath, Wayne J. The nutrient substrate in relation to temperature and 
photoperiodic responses of spinach. Proc. Iowa Acad. 55: 185-197. 

f. 1-4. [1949.] 

McKee, H. 8. Review of recent work on nitrogen metabolism. New Phytol. 
48: 1-83. f. 1-15. F 1949. 

Mathur, R. 8., Barnett, H. L. & Lilly, Virgil Greene. Sporulation of Colleto- 
trichum lindemuthianum in culture. Phytopathology 40: 104-114. 1 f.+ 
tables 1-4. Ja 1950. 

Negroni, P. & Daglio, C. A. N. Aplicacién de nuevas técnicas para el estudio 
fisioldgico de los hongos levaduriformes. Anal]. Soc. Ci. Argent. 148: 271- 
278. f. 1-3 + tables. 1949. 

Rossman, E. C. Freezing injury of maize seed. Plant Physiol. 24: 629-656. 
f. 1-5. O 1949. 

Sinclair, Walton B. & Crandall, Paul R. Carbohydrate fractions of lemon peel. 
Plant Physiol. 24: 681-705. O 1949. 

Singh, Sucha & Greulach, Victor A. Effects of alpha-naphthalene acetic acid 
and alpha-naphthalene acetamide on the development of the cotton plant. Am. 
Jour. Bot. 36: 646-652. f. 1-3+ table 1. N 1949 [Ja 1950]. 

Street, H. E. Experimental methods available for the study of the nitrogen 
metabolism of plants. A review of some recent advances. New Phytol. 
48: 84-96. F 1949. 

Sullivan, J. T. & Sprague, V. G. The effect of temperature on the growth and 
composition of the stubble and roots of perennial ryegrass. Plant Physiol. 
24: 706-719. f. 1-6. O 1949. 

Tsui, Cheng. Zine and plant respiration. Nature 164: 970. D 1949. 

Tullis, Edgar C. & Davis, Wm. C. Persistence of 2,4-D in plant tissues. 
Science 111: 90. f. 1. 27 Ja 1950. 

Wort, D. J. The response of buckwheat to treatment with 2,4-dichlorophenoxy- 
acetic acid. Am. Jour. Bot. 36: 673-676. f. 1-3+table 1. N 1949 [Ja 
1950 }. 


PHYTOPATHOLOGY 
(See also under Genetics: Johnson) 
Afanasiev, M. M. & Morris, H. E. Effect of fertilization on the recovery of 
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Tharp, B. C. Frederick McAllister (September 28, 1874-January 7, 1949). 
Bryologist 52: 140-142. 8 1949. 

United States Department of Agriculture—Forest Service. Woody-plant seed 
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